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CANNEL COAL. 


AMSAY’S NEWCASTLE CANNEL 


has become the principal Cannel Coal used in 
the Metropolis, Its joint products of gas of high 
illuminating power, and coke of = quality, make it 
one of the most economical coals known. ‘The Crystal 
Palace was lighted from it in 1851, and the Post-office, 
and Times Office, are at present. 

FIRE-CLAY RETORTS and PIPES. 
FIRE-BRICKS (marked ‘“‘ RAMSAY”) OF ALL 
DESCRIPTIONS. 

G.H. Ramsay, Broad-chare, Newcastle-on-Tyne. 
Manufactory established in 1804. 


LMERICE Corporation Gas-Works. 
The Gas Committee of the above Works are in 
want of a second-hand STEAM-ENGINE, BOILER, 
and EXHAUSTER. The Engine to be 6-horse power, 
with all necessary pulleys for driving Exhauster, 
Pumps, &c. The Exhauster to pass 20,000 cubic feet 
of Gas per hour, and to be of Beale’s patent. 
Parties having the above for sale will please commu- 
nicate with J, P. O’FaRRELL, Manager, Corporation 
Gas-Works. 

By order, 
April 4, 1862, 





J. Crancuy, Secretary. 





STATION-METER FOR SALE. 


A STATION-METER, made by the 
late SAMUEL CROSLEY, to be sold. It is in 
perfeet working order, with Clock and Tell-Tale; 
capable of passing, by Maker’s scale, 4500, and practi- 
cally, 6500 cubic feet of gas per hour. The Connexions 
are 6-inch. 
For further 
Rutter, Gas- 


IRON TANK AND GASHOLDER FOR SALE. 


THE Cardiff Gaslight and Coke 
COMPANY have for sale a GASHOLDER and 
CAST-IRON TANK, with Inlet and Outlet-Pipes, 
Columns, and Counterbalance Weights, complete, and 
in good condition. The Gasholder is 52 ft. diameter 
by 18 ft. deep, with a working capacity of about 38,200 
cubic feet. 

Any further particulars may be obtained upon appli- 
cation to Mr. Bowen, Gas-Works, CARDIFF, 


articulars, apply to Mr. J. O. N 
orks, Blackrock, BRIGHTON. 








WANTED, GAS-WORKS TO PURCHASE 
OR LEASE. 


TRE oun and General Gas 
CONSUMERS COMPANY (Limited) are desirous 
of purchasing or leasing GAS-WORKS on equitable 
terms, 

Application to be made to the Engineer of the Com- 
pany, Mr. H. P. StepHENson, 58, Patt Matt, 8.W. 





TO GAS COMPANIES. 


N SALE, by Private Treaty, at 

the Gas-Works, St. Helen’s, Lancashire, FOUR 

DRY-LIME PURIFIERS, with Hydraulic Valve, 
Connecting-Pipes, Grids, &c. 

The Purifiers are 6 ft. by 6 ft. 2 in., with Four Tiers 
of Grids. The Hydraulic Valve has 8-inch Connexions 
all complete, with Grids for the Lime. 

The whole of the above are equal to new, and are 
being removed for the purpose of enlarging. 

Also, a STATION-METER, capable of passing 
7000 cubic feet per hour, with Bye-Pass, Clock, and 
Tell-tale. 

Reference can be made to Messrs. West and 
GREGSON, Meter Manufacturers, OLDHAM. 

Apply Mr, WILLIAM PRITCHARD, Gas Office, St. 
HELEN’S} 

February 18, 1862. 


R EADING Old Gas Company. 
To be sold cheap, 4 D-shaped New Iron 
RETORTS, 7 ft. 6 in. long, 15 x 13 in. 
Also, Two Tons of BALANCE-WEIGHTS, in half- 
circles, 18-inch diameter. 
For price and partic..lars, apply to Joun KEELING, 
Engineer, bRIDGE STREET, RgeapIne. 


QINGAPORE GAS COMPANY 
(LIMITED)—~The Directors hereby give notice 

that no further Applications for SHARES in this Com- 
a3 will be received after Thursday, the 17th of April. 

The Directors will then proceed to allot the Shares, 
and take immediate measures for the Construction of 
the Works. 

Prospectuses and Forms of, Application may be had 
at the Company’s Office, or of the Company’s Broker, 
Mr. Francis BuRNAND, County Chambers, 14, Conn 
HILL, 4 order, Ropert KING, Secretary. 

76, a tee iam Street, E.C., 
pril 5, 1862, 
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COWEN’S PATENT FIRE-CLAY RETORTS. 


OSEPH COWEN and CO, 
BLAYDON BURN, NEAR NEWCASTLE-ON-TYNE, 


Were the only parties to whom a Prize MEDAL was 
awarded at the GREAT EXHIBITION of 1851, for “* Gas 
Rerorts and OTHER OBJECTS in Firg CLay.” 


extensive Manufacturers of Fire-Clay Retorts in the 
United Kingdom; and orders for lire-Clay Retorts 
of all shapes and dimensions, Fire Bricks, and every 
other article in Fire Clay, are promptly executed at 
their Works as above. 
COWEN’S GARESFIELD COAL AND COKE, 
Coal and Coke Office, 
Quay SIDE, NEWCASTLE-ON-TYNE. 


FIRST PRIZE IN THE PARIS EXHIBITION, 





jour RUSSELL AND CO, 
THE OLD TUBE WORKS, 
CHURCH HILL, WEDNESBURY; 


ALMA WORKS, 
WALSALL, STAFFORDSHIRE; 
and 69, UPPER THAMES STREET, LONDON, 
Original Manufacturers of Wrought-Tron Gas Tubes 
and Holders of the present Patents; Inventors and 
—_ Makers of LAP-WELDED FLUES for Steam 
ilers. 

J. R.and Co. make all kinds of Tubes and Fittings 
for Gas, Steam, and Water, and the largest Orders 
may be executed in afew days. 

un Metal, and all other kinds of Cocks, Stocka, 
Dies, and Taps, Galvanised Tubes, &c. 

N.B. All Goods thoroughly Tested before sent out, 

and Warranted. 


A NDERSON'S EXPERIMENTING 
LABORATORY 
AND 
GAS ENGINEERING OFFICES, 
16, ADAM STREET, ADELPHI, W.C. 
(Close to the Society of Arts.) 





Mr. ANDERSON continues to Erect, or to supply 
the Drawings for his PATENT RETORT-SETTINGS. 
On this principle, three Ovens of Retorts are heated by 
one Coke and one Tar fire ; and, for small Works, the 
principle is adapted to single Ovens in both cases, with 
a total absence of smoke, while the duration of the 
Retorts is from two to three years, and with great 
economy of fuel. 

Mr. ANDERSON continues to supply his PATENT 
GAS-EXHAUSTER, together with Steam-Engines, 
&c., erected complete. 

This is the most simple machine of the kind in use, 
being merely a double-action Pump, which any one can 
comprehend, and works for years without any repair. 

Also, his PATENT FOUR-WAY VALVES. One 
of these valves does the work of three ordinary valves, 
when applied to Purifiers, Station-Meters, or other 
Gas Apparatus. 

A workman cannot, by any possibility, make the 
mistake of shutting one passage without opening an- 
other; thus ensuring a constant flow of the gas. 

All Racks, Pinions, Springs, and other delicate parts 
of ordinary valves, are in these valves abolished ; the 
Connecting-pipes are also much simplified, and the 
cost reduced fully 30 per cent. 

Also, his CONCENTRIC GOVERNOR, which 
stands in half the space of the ordinary Governor, and 
regulates the flow of Gas to the greatest nicety. 

r. ANDERSON having five Gas-works on lease, 
besides being engineer to several others, has constant 
opportunities of perfecting his inventions before they 
are brought under public notice. 

Mr. ANDERSON, in conjunction with Mr. STEVENS, 
of the Darlington Works, has recently erected and 
leased for a term of years, two Gas-Works of the 
Government, one at Victror1a HospiTAL, the other 
at the CAMP at ALDERSHOTT. At both places, the 
above designs are introduced, and cards to view may 
be had on application; as also, references to gentle- 
men who have used his apparatus for years. 

Mr. ANDERSON may be consulted on all matters 
connected with the Manufacture of Gas, the Construc- 
tion of new, or the reconstruction of old Works, 
bh ey bere same, or obtaining parliamentary powers. 

The Laboratory is being fitted up with apparatus for 

h Fy J and hat 





testing the P trical properties of 
Coal-Gas, and also that of Meters, agreeably with the 
Act of Parliament. Gentlemen desirous of inquiring 
into such matters, are invited to pay a visit. 


BLAYDON BURN AND LOW BENWELL FIRE- 
CLAY RETORT AND FIRE-BRICK WORKS, 
NEAR NEWCASTLE-ON-TYNE. 


win COCHRAN CARR begs 


most respectfully to thank the Metropolitan, 
Provincial, and Continental Gas Companies for their pa- 
tronage for several years past, and to intimate that he 
has rebuilt and enlarged his extensive premises for the 
Manufacture of CLAY RETORTS; and thatheis now 


| prepared to execute thelargest orders with Pf 


and despatch. Orders for FIRE-CLAY RETORTS, 


J.C. and Co. have been for many years the most | of all shapes and sizes, FIRE-BRICKS, and all other 


Articles in Fire-Clay, executed on the shortest notice, 
and on the most reasonable terms. 
London Agents : 
JAMES LAWRIE & CO., 
63, OLD Broap Street, City, LONDON. 


PRESTON LUMB has removed 


to 42, PARLIAMENT STREET, WESTMINSTER, 





| where he may be consulted on all matters relating to 


A 





Gas Engineering. 
London, March, 1862. 





BEARDMORE’S HYDRAULIC, AND OTHER 
TABLES. 


The Publishers beg to announce that this work, having 
been long out of print, has been entirely re-arranged, 
and the original Tables have been merged into a 
Treatise, entitled 


MANUAL OF HYDROLOGY. 


This Book contains: Drviston I.—Hydraulic, 
and other Tables, with descriptive matter, and many 
new tables; the whole placed in a concise form. 

Diviston 11.—On Rivers and Flow; on percolation 
of water; on wellsand springs. On the flowin sewers, 
and water supply, with description of the floods of 
many considerable rivers, with other characteristics 
appertaining to their hydraulic conditions. 

Division IlI.—On Tides, Tidal Rivers, Estuaries ; 
containing the strictest details of the conditions as- 
sumed by the tides under the varied states of the bore, 
and of those places where the tidal wave vanishes, also 
showing the effect of improvements in many of the 
tidal rivers of this country. Explained by tidal dia- 
om. sections of rivers, co-tidal lines, plates eluci- 

ating channel tides, &c., &c. 

Division 1V.—On Rainfall and Evaporation; con- 
taining the best experiments on evaporation in various 
climates, tables of rainfall under every variety of eleva- 
tion, period and locality. These Tables include all 
parts of the British Isles, France, Germany, Italy, 
Russia, North America, Australia, and India. 

The work consists of 400 pages, and there are 20 
large Plates. 

Will be issued on the 14th of April, price £2. 2s, 

WATERLOW and Sons, 49, Parliament Street, West- 
minster ; 24, Birchin Lane, and London Wall, LONDON 


OR SALE.—The following 
ENGINES, PUMPS, and other Machinery, now 
fixed at the Richmond Water-Works, viz.:— 
ENGINE No. 1. 
20-Horse-Power, Improved High-Pressure, Expan- 
sive Condensing BEAM-ENGINE. Bright parallel 
motion, Pump Connexions, and Ball-Governor, Vacuum, 
and Steam-Gauges complete. 
Two 8-inch BLUNGER-PUMPS. Cases, Stuffing- 
Boxes, Glands, and Clack-Pieces, with about 20 feet of 
Suction, and Rising-Main to each, All in first-rate 
working order. , 





ENGINE No. 2. 
20-Horse-Power, Low-Pressure, Condensing BEAM- 


ENGINE. Bright parallel motion, B.. -Governor, 
Vacuum, and Steam-Gauges complete. : 

Two 8-inch BUCKET-PUMPS. Wor) '9g-Barrels, 
and Clack-Pieces, 160 feet of 9-inch Risi.. Main, and 
about 28 feet of Suction; Pumps-Rodsam onnexions 


to Engine complete. Allin good workt der. 

Also, Two 15-inch BUCKEL-PUMPs. Working- 
Barrels and Clack-Pieces, 20 feet of Rising-Main, and 
10 feet of Suction; Pump-Rods and Connexions to 
Engine complete. 

These kumps can be worked separately, or together, 
as they may be required, 

BOILERS. 

Two Cornish BOILERS, connected to these Engines, 
to be worked separately, or together. One, 16 ft. long, 
54 ft. diameter; Glass Water-Gauges, Gauge-Cocks, 
and Blow-off Cocks, complete. The other, 14 ft. long, 
5 ft. diameter; Glass Water-Gauge, Gauge-Cocks, and 
— Cocks, with complete sets of Fittings to each 

oiler. 

One Cast-Iron CISTERN, 30 ft. long, 18 ft. wide, 
and 4 ft. deep; will contain 12,960 gallons, can easily 
be separated for transport, and is in excellent condition, 

The above to be sold, either together or separately, 
and can be seen at any time, and any further informa- 
tion obtained, by applying to Mr. BuRGges; om. thé} 
Works, at Rich MonD. . ; 
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‘|of the Sale of Gas Act. 


|| the lights are liable to be extinguished by the closing of the valve by a sudden increase of pressure. To meet this difficulty, Mr. Pinchbeck has invented an 


venience it is designed to meet.”—JournaL or Gas LicuTING. 
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MEDALS AWARDED TO 


THOMAS GLOVEDR’S 
PATENT DRY GAS-METERS. 





LORD REDESDALE’'S “SALE OF GAS ACT.” 


DRY METERS V£ZRSUS WET METERS. 
LONDON, February 25, 1861. 





1. That since Tuomas GLover commenced to manufacture his Patent Dry Gas-Meters (which is now upwards of 15 


; ; ; 
||years), every Wet Meter Maker of any importance in England has been compelled to manufacture Dry Gas-Meters ; and in 


the Journat or Gas Licutine, of date of 12th of February, 1861, Messrs. William Parkinson and Co., successors to the late 


| Samuel Crossley, advertise that they ‘‘ intend manufacturing Dry as well as” Wet Meters, and it is worthy of particular notice 


that they intend to do so “ after 40 years experience in manufacturing Wet Gas-Meters of such a quality that has enabled 
them, as they say, to maintain a superiority over all other; and this, be it also particularly noticed, after they had advertised 


||in the Journax or Gas Licurine, January 29, 1861, “their improved low-spouted Gas-Meter with new patent float arrange- 


ment, which entirely overcomes the difficulty experienced by ordinary Wet Meter.” 
2. That it is quite consistent with Tuomas Giover’s knowledge that Wet Gas-Meters, called ‘‘ low-spouted”’ or ‘‘ com- 


pensating Wet Meters,” have already been proved to be incapable of continuous working or registration, and for this reason 


the manufacturers of these Meters have been induced to seek the repeal of Lord Redesdale’s (righteous) Sale of Gas Act. 
3. That every year the Patent Dry Gas-Meter manufactured by Tuomas Gover has risen in favour with Gas Companies 


,|and Gas Consumers, placing him in the proud position of being the largest manufacturer of Gas-Meters in the country. 


Tuomas Giover guarantees his Patent Dry Gas-Meters to meet all the requirements of the ‘Sale of Gas Act,” to give 
accurate and unvarying registration with steady lights ; and, from their peculiar construction, cannot be tampered with, and 
may be fixed in open situations even above or below the level of the lights. They work with less pressure than Wet Meters, 


||and are not affected by the most severe frost. 


Tuomas Grover guarantees to uphold all Meters sold by him for 5 years free of expense to the purchaser, or for a 


|| trifling per centage per annum will contract with any Gas Company to uphold their Meters of his manufacture for a series of 
‘;years ; and, at the conclusion of such contract, to leave the Meters all in perfect working order. 


N. B.—Agents in several parts of England are wanted. Apply by letter, or personally. 





'|mingham, Dublin, Bristol, Leeds, Leicester, Brighton, Southampton, Sunderland, Wolverhampton, Bradford, Norwich, &c., &c. 


WILLIAM PARKINSON AND CO. 
(SUCCESSORS TO SAMUEL CROSLEY), 
PATENT WET AND DRY GAS-METER MANUFACTURERS, &c. 
COTTAGE LANE, CITY ROAD, LONDON, EC. 
| “Established 1816. 


PATENT IMPROVED WET METER. 


W. P. and Co. invite especial attention to this Meter, which entirely overcomes the difficulty to which ordinary 
Wet Meters are subjected, owing to the short range of the Float, which is necessary, in order to meet the requirements 





“It is well known that in Meters constructed so that the valve will close when the water is drawn off to such a point as to render them 3 per cent. slow 


ingenious and simple arrangement by which the action is reversed, and any such increase of pressure, in his Meter, raises the value instead of depressing it. The 
fact of the improvement having been adopted by Messrs. W. Parkinson and Co, is a sufficient guarantee that it practically end effectually remedies the incon- 


PATENT IMPROVED DRY METER, 


Which W. P. and Co. pledge themselves to manufacture with the same quality of materials and workmanship as in their 
Wet Meter, thereby giving Gas Companies and others the advantage of procuring a first-rate Dry as well as a Wet 
Meter, which, hitherto, they have been wnable to do. : 


STATION-METERS AND GOVERNORS, 


Which can be seen at all the London Gas-Works. Also Liverpool, Manchester, Sheffield, Nottingham, Belfast, Glasgow, Bir- 


TEST GASHOLDERS, EXPERIMENTAL METERS, EXHAUSTER REGULATORS, 





THomas Guover begs to call the attention of Gas Companies and others to a few facts, which, if duly considered, must 
,| lead to most important conclusions :— 


| 
| 
| 





MINUTE CLOCKS, PRESSURE GAUGES, PHOTOMETERS, PRESSURE REGISTERS, &c. 
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Hotes upon Passing “vents. 


Tue Admiralty have, to use a coarse but expressive American 
phrase, been “knocked into a cocked hat,” by the battle of 
the Merrimac and Monitor. Those officials who have minds 
capable of being convinced of anything, see the folly of the 
course pursued in naval construction not only for the last 
twenty years, but for the last seven, during which last period 
ten millions have been spent in building wooden ships, and 
three more in repairing them. It is a pity that Sir Howard 
Douglas, who so prided himself on having prevented Sir 
Robert Peel from building a fieet of iron ships, is not alive to 
see the utter foolishness of his last words. The Admiralty 
officials, who learned nothing from the Emperor of the 
French’s iron batteries in the Russian war, and who long after 
continued making experiments to prove that there was nothing 
like wood—firing big guns at iron plates not much thicker 
than paper, are now silenced. A really able man like old Sir 
—— Douglas was entitled to his last word, and excused, in 























_ experiment for our benefit, which cannot be hidden or muddled 
_ in a see-saw report. 
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| more complete than anything we have hitherto seen. 


This Journat has been duly registered at the General Post Office for | 


| important to a nation whose policy is ‘peace if possible.” 


consideration of his age and his past services, for his prejudices ; | 
but, it is really pitiable to see the feeble struggles with which | 
the official defenders of the pro-timber fleet authorities are 

trying to let down their chiefs eazy. The official Globe began | 
by suggesting that if the Cumberland and the Coagress had been 

swift screws, instead of sailing ships, the result might have 

been different. No doubt, it might. They might have run) 
away. And a very satisfactory sight it would have been to| 
have seen a whole fieet of British steamers flying before one | 
American invulnerable, like a flock of sheep before a cur dog, | 
or stopping to be set on fire by shells from a vessel that no 

shell could produce any effect on. We need not seek far for | 
the inspiration of the Globe, for Sir Cornewall Lewis and Lord | 
Clarence Paget—two really able men, who must know better— 

both talk the same stuff in the House of Commons.  Fortu- | 
nately, they only mean to cover their retreat from a foolish} 
position, under a cloud of words. The Duke of Somerset, a 

few days later, was obliged to be more explicit, and his’ 
speech was far from satisfactory. If they do mean anything | 
then the fate of Lord Palmerston’s administration would turn | 
on that reconstruction of the Admiralty, which is the one posi-| 
tive pimple of the critical Saturday Review. 

Truly, we are a fortunate nation. Just before the Chancellor | 
of the Exchequer produces, among other items of expense, the | 
bill of costs for experiments of heavy artillery against iron 
plates—experiments which, whatever they may prove to the! 
select few, do not do much to convince the multitude—our | 
rivals and threateners, the Americans, perform a practical} 


We have more iron and coal, and more, 
men and machinery for working iron, than any country in the 
world; plenty of money for any necessary purpose; and a} 
defensive policy. The little Monitor, built in six weeks, for| 
£60,000, solves the question of port, and coast, and colonial | 
defences. It has shown how a battery, which is only fit to be} 
moved round a coast, may be made stronger than any power | 
of attack that we know of at present. And this is most 





The Scientific American gives engravings of the rival invulne-'! 


rable steamers, with descriptions, that of the Monitor being || 
The | 
Merrimac—or, as she is now called, the Virginia—is, with the 1} 
exception of her funnel, not unlike a whale floating on the | 
water. Each side seems pierced for four guns, and she also || 
seems to carry one or more at bows and stern. The Merrimac || 
was partially burned and sunk when the Gosport Navy Yard |! 
was destroyed, to prevent its falling into the hands of the Con-| 
federates. She was a fine screw frigate, of 3200 tons, carrying 

40 large guns. After the Confederates had raised her, they \’ 
plated her with railroad rails, inclined at a sharp angle. This| 
armour afforded efficient protection against heavy artillery at |' 
close quarters. She is said to be armed with 11-inch guns, || 
and two 100-pounder Armstrong guns. The editor suggests |! 


| 
1} 
| 
! 
i 


, that the statement as to the Armstrong guns must be a mis- 


take. She hasasharp steel projection at the bow, for piercing | | 
the sides of vessels. The engraving of the Monitor gives the, 
idea of a Thames barge, loaded to the water’s edge, with sharp, | | 
instead of square ends. A small iron box, pierced with slits, 
covers the steersman’s head. A circular pavilion or turret, | 
covered at the top with an awning of canvass only, in | 
the centre of the boat, holds the artillery. A sculler’s)| 
outrigger does not expose more above the water-line than 
this Monitor. ‘‘ The upper section is in the form of a flat- 
bottomed scow (river barge), with sharp ends and vertical sides, 

5 feet deep, 174 feet long, and 41 feet 4 inches wide. The 
central portion of the bottom is cut out, for a length of 124 | 
feet, and a width of 34 feet, to communicate with the lower 
section, which is attached to the bottom of the boat, and ex- 
tends down with inclined sides to a depth of 7 feet 6 inches. 
The lower section is built of iron, the plates being half an inch 
in thickness. ‘Che upper section is built very strongly of wood 
and iron; the vertical sides being of solid oak, 30 inches in | 
thickness, covered by one-inch rolled plates to the thickness of 

6 inches. The propeller and rudder being under the projecting 
end of the upper section of the vessel, are securely protected 
from shot. The cylindrical revolving turret, in which the guns 
are placed, is formed of rolled one-inch iron plates, bolted to-| 
gether to the thickness of 8 inches. Its internal diameter is’! 
20 feet, and it is 9 feet high. It rests at its lower edge on a 
smooth flat ring of composition metal; but, when in action,|| 
the principal part of its weight is sustained by a central shaft, | 


! 
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about which it revolves, a massive wedge being driven below 
the step of the shaft on such occasions to raise it, and thus 
cause it to bear up the turret. Two 11-inch guns are placed 
within the turret, in position precisely parallel with each other, 
on smooth ways or slides ; a clamp being arranged upon the 
side for adjusting the friction and taking up the recoil in such 
distances as may be desired. The turret is pierced in different 
places with four holes for the insertion of telescopes; and, just 
outside the holes, reflectors are fixed to bend the ray of light, 
which comes in a direct parallel with the guns, through the 
axis of the telescope, which is crossed by a vertical thread of 
spider's web through the line of collimation. The sailing 
master takes his position in the turret, with his eye to the 
telescope, and his hand upon the wheel that governs the 
motion of the small engine, and turns the turret, so as to keep 
the guns always directed with absolute precision to the object 
against which the fire is directed. A scale is also arranged for 
adjusting the elevation of the guns with similar precision. In 
preparing for action, the awning over the turret is removed, 
and the square smoke-stacks, as well as shorter pipes through 
which air is drawn into the vessel, are taken down. The 
wheelhouse, in which the steersman stands, is made of iron 
bars, 9 inches by 12 inches, interlocked at the corner. The 
turret was opened at the top, because, when closed, the con- 
cussion of the guns was found to be unbearable.” We do not 


fall of a shell. The Federal Government wisely forbids the 
publication of a sectional view of the Monitor, which would 
perhaps explain this point. There are contradictory reports as 
to the condition of the crew while fighting in this iron box. 
The annual report of the American commissioner of patents 
bears witness to the straits to which the Federal States are 
being reduced by the civil war. The receipts of the year have 
fallen off by nearly £30,000. The commissioner says, in the 
American language—it certainly is not English pure and un- 
defiled—‘ The great inventive mind of the country has been 
attracted in another direction by the startling scenes of rebel- 
lion which have transpired.” “A state of civil war has 
deprived this office of the patronage of the Slave States, the 
enterprise of the loyal States has been paralyzed, and the sale 
of patent rights, as an article of traffic, has, ina great mea- 
sure, been abandoned.” An advertisement in the Scientific 
American, invites the Federal inventors to seek in Europe com- 


pelled him to dismiss and reduce the salaries of his staff: he 
has dismissed five principal examiners, five assistant examiners, 
and five second-class assistant examiners, and dropped all 
the remaining officers to salaries one degree below their 
joriginal position ; as if a colonel became a major, a “major a 
‘captain, and so on as to salary only, the duties remaining the 
same. Even the pay for copying has been reduced from 10 
jcents to 8 cents per 100 words. ‘“‘A large number of 
|labourers, watchmen, and attendants have also been dismissed. 
It seems, too, that while salaries have been reduced, the 
expenses of living have been increased, from the encampment 
of the army round Washington, and the stoppage of the sup- 
i plies from Virginia. Then, again, the commissioner has been 
obliged, for want of funds, to give up printing, in full, the 
.specifications and drawings of the patents issued. He ear- 
'nestly begs for an allowance of 50,000 dollars to pay for the 
|printing of the year. After referring to the scale of mag- 
'nificence on which Great Britain is publishing the specifica- 
\tions and drawings of patents, he promises that, by the adop- 
tion of the photographic system of illustration, the American 
/patent publications if continued, ‘‘ would surpass, in practical 
|value, those of Great Britain.” Is this so? Or, is there any 
thing peculiarly favourable to photographic operations in the 
American climate? During the past year, 420 American 
|patents were granted for inventions in the peaceful arts, and 
58 for war implements. The register of copyright books at the 
patent office, affords an instance of the disjointed discipline of 
ithe Federal States. The unhappy commissioner complains that 
ithe district clerks refuse to do their duty, on the ground of in- 
| Sufficient pay, that there is no law to enforce obedience, and 
jfor eight years one clerk has refused to forward either records 
or copyrights. Thus, not more than two-thirds of the works 
,which ought to be, are filed, or deposited with the commis- 
‘sioner of patents. This does not, however, affect us on this 
side of the water, being as we are excluded from copyright 

















privileges. 


understand how the interior of the turret is protected from the | 


pensation for the loss of the home market. The commis- , 
sioner also relates how the loss of official income has com- | 


Mr. Stuart Wortley, chairman, we believe, of the new Red, 
Sea Telegraph Company, has been writing a very foolish letter 
| to the Times, in answer to a Sir J. D. Hay, M.P., who had 
protested against the use of gutta-percha in such a climate as' 
that of the Red Sea. Mr. Wortley has evidently not read the 
report of the Telegraph Committee, or, even if that was too) 
tough for him, the articles on Long Sea Telegraphs, in the) 
March numbers of “ All the Year Round;” if he had, he 
would have found that, ‘until recently, gutta-percha was the 
only material used to insulate telegraph cables, although expe-'| 
rience had shown that, even when most perfectly manufac.) 
tured, it could not resist the heat of tropical climates. Ata 
temperature of a little over 120° Fahr., gutta-percha is entirely 
spoiled.” India-rubber has been so improved that all, or al-| 
most all, the defects which obstructed its previous use have 
been removed. It bears 200° temperature without loss of, 
insulatory power ; is of unlimited durability under water ; and,’ 
therefore, it may be expected that india-rubber will come into’ 
use for those hot climates, where gutta-percha fails. 

The agitation for getting up a guarantee for an Atlantic 
telegraph continues, but, so far, with small signs of success, 
The Labrador route is now being pushed into notice. The 
purchasers of the exclusive right of landing a cable in New- 
foundland, are setting up their monopoly of what no wise man 
will repurchase, against the Icelandic privileges not yet sold, 
although granted, by the Danish Government to an American 
colonel. We look upon both these schemes as the mere 

bubbles of speculators, with a concession to sell, In reference 
| to communication with Africa, Messrs. Glass and Elliott have 
been expressing their preference for long over short lengths of 
submarine cable—a very natural preference for manufacturers, | 
who cannot make cables too long or too often. The Govern-| 
ment had on hand a cable, intended to unite Rangoon and| 
Singapore, which was found not to be suitable for that climate i) 
| so, not knowing exactly what to do with it, they laid it down | 
between Malta and Tripoli; and from Tripoli, by way of Ben 
Ghazi, in two long lengths, to Alexandria. Some official, who, 
knows nothing about submarine telegraphy, has been defending, 
this route, on the ground that the division gave a valuable’ 
_ telegraph business from the intermediate stations. The fact is, | 
that in 1860 Mr. F. C. Webb recommended, instead of the 
_ projects of a deep-sea line from Alexandria to Malta, a line 
from Malta to Tripoli, and from Tripoli by land, or in shallow 
water and short lengths, along the coast to Alexandria, thus 
ensuring easy, cheap, and rapid repairs. The Government 
adopted the route, but, hampered by the cable on hand, de- | 
stroyed the chief merit of the plan in the execution : hence, the 
Ben Ghazi route. A telegraphic communication with the | 
other side of the Atlantic is a matter, as we have before ob- | 
served, of the utmost importance; but as much out of the | 
range of a joint-stock company as the building of a Warrior 
or a fort. When the concessions have expired or the conces- 
sionnaires are tired out, something may be done as a national 
matter, not as a commercial speculation. To paraphrase 
Colonel Sibthorpe’s favourite quotation—‘‘ Timeo Danaos,” 
&c.—we have no confidence in the amiable offers of Yankee 
speculators. 

Dr. Brady’s Utilization of Sewage Committee has so far | 
produced nothing new nor practical. The first witness was | 
the Earl of Essex, who was, in 1857, chairman of a royal | 
commission which was appointed to inquire into the same 
question as Dr. Brady’s committee. The Earl takes the 
sewage of the little town of Watford to irrigate his land, thus 
conferring a substantial benefit on his neighbours, by saving 
their little river from pollution. His lordship began, he says, 
with a mistake, and underpiped 210 acres: he has since dis- | 
covered that the sewage of Watford will not irrigate more | 
than 60 to 80 acres. It is worth notice that every one, since 
the successful operations at Edinburgh, who meddles with 
either liquid manure or sewage, begins by making a serious 
mistake—all the information in the celebrated Blue Book of 
the Board of Health proves delusive; Mr. Chadwick’s personal 
advice only leads to loss, if not to ruin. So it was with Mr. 
Kennedy and Mr. Telper, in Scotland; so it was with Mr. || 
Chamberlain, in Norfolk, who acted under Alderman Mechi | 
instructions, and whose pipes now make pillars to the feeding-| 
sheds of Mr. Hudson, of Castle Acre; so it was at Rugby, 
where one tenant, Mr. S. Bury Congreve, a real farmer, 
found sewage manure vanity and vexation of spirit, and 
another, Mr. Campbell—a gentleman amateur—as he told) 
the Society of Arts—has given up pipes in favour of | 
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the old system of open channels; so it was, and is at 
the French model sewage farm of Vaujours, to the formation 
of which Mr. Chadwick gave all he knew and all he hoped 
in the way of advice, and which has ended, as we have before 
related in detail, in loss of capital and loss on nearly every 
crop. On Italian rye-grass the sewage obtained from Wat- 
ford close by, pays well, and that is the point on which atten- 
tion should be fixed. The Earl of Essex tried an experiment 
on 4 acres of wheat; to one-half he applied no manure, to 
the other, before sowing, he applied sewage, and obtained a 
profit on the lot manured with sewage, of £2. 7s. 6d. an acre. 
But, his single experiment proves nothing—season has so much 
to do with crops ; besides, guano, or other manure, at half the 
cost of the sewage, should have been tried with the other plot. 
At any rate, the result is contrary to the experience in Lom- 
bardy, where sewage irrigation is not applied to cereals; to 
experience at Rugby, and every other place of which there is 
any trustworthy record. The Earl of Essex is an honest wit- 
ness, and his experience is worth more than his opinions. He 
speaks of “land suitable for sewage, that is tolerably porous,” 
an essential point if sewage is not to be a nuisance. Lord 
Essex applies his to 10 acres of Italian rye-grass and 35 acres 
of meadow grass. ‘The rest is applied to roots.” His Lord- 
ship does not say how it applied to roots, or whether in lieu 
of all other manure. It is well known that Alderman Mechi’s 
attempts to grow roots without farm-yard manure and super- 
phosphates, and with liquid manure alone, failed utterly, and 
that he had to learn from an unscientific neighbour how to 
grow good root crops. The distance from Watford to the 
Earl’s farm is only a quarter of a mile. In that distance there 
is not time for injurious oxidation to take place. Lord Essex 
put the cost per acre of the sewage he applied to wheat, at 14s. 
per acre, which is rather more than the price of guano. An 
excellent wheat manure, composed of guano and superphos- 
phates, may be purchased for £8. 8s.a ton. This is more 
portable, more easily stored, more cheaply applied, and, at a 
cwt. to an acre, cheaper than sewage. Lord Essex put on 
6000 tons of sewage per acre which he calculates to cost him 
Id. per ton on an average. That is £25 per acre for 
artificial manure; an enormous sum considering that an 
average of 25s. per acre is found sufficient by the best 
and most successful farmers in England and Scotland. 
We altogether doubt the Earl’s profits; and, if he knows 
whether he is farming to a profit or loss, he is an excep- 
tion among noblemen. But, nevertheless, he puts the matter 
in a right point of view, except where he talks of sewage and 
guano having ‘“‘ pretty much the same ingredients,” for guano 
contains about 17 per cent. of ammonia—the most valuable 
source of fertility—and sewage, in its best state, not 1 per cent. 
Yet, it would be a fine thing if, near every town, patriotic 
landowners could be found to save the rivers and brooks pure, 
and feed the land with sewage. 

Dr. Angus Smith, the next witness, is quite right in treating 
liquid sewage in a sanitary point of view. His theory is a dis- 
infecting agent to be applied in the sewers—carbolic acid or 
creosote. ‘The organic matter in sewage begins to be oxidized 
immediately on its escape from the sewer; therefore, it is a 
substance that will not preserve long ; it must be used imme- 
diately. Whenever the temperature is above 54°, the oxida- 
tion is intensely rapid.” The chairman asked, ‘Are you aware 
that the sewage of London has been valued by Professor Hof- 
mann at 2d. per ton?” to which Dr. A. Smith replied, as was 
expected, that the professor made it worth something like 
£1,000,000—the answer wanted. But the question and answer 
were altogether a deception. Professor Hofmann never said 
that the sewage of London was commercially worth anything— 
he has lately regretted that it is not; he only said that, theore- 
tically, the ammonia in the London sewage would be worth 
£1,500,000, if you could collect it. On the same principle, 
the cod-fish off Dogger Bank might be estimated and valued. 
All these scientific estimates lead away from the real point— 
the getting rid of the sewage in such a manner that it will do 
the most good, and the least possible harm, and that can only 
be done by laying it on porous land, and growing artificial or 
natural grass, where such an operation is practicable. But it is 
childish to compare London and Watford. Sewage is not 
found worth buying at Watford or Rugby; all the value is 
expended in the cost of distribution. It cannot be got rid of 
without loss at Croydon. What can London sewage be worth, 
after travelling the miles it must travel to reach country air, 
and farmers who will take it? If the committee can find one 
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responsible man prepared to take one-tenth of the supply of 
London, at a farthing a ton, they will be able to report some- 
thing useful ; but, what is the use of hammering away at the 
value of an article which no one will purchase ? 

How very different has been the progress of artificial 
manures! The first commercial cargo of Peruvian guano, 
arrived about twenty-one years ago; about the same time, the| 
manufacture of superphosphate, by adding sulphuric acid to 











bones, commenced ; and, ten years afterwards, a Scotch far- | 
mers club reported that there were few farmers in the Vale of 
Annan who did not use two cwt. of guano at £12 per ton to 
grow turnips, with 15 yards of farm-yard dung. At the pre- 
sent day, 23s. an acre of guano, nitrate of soda, and super- 
phosphate mixed, is a usual expense, beside farm-yard dung, 
for potatoes, turnips, and mangolds in Scotland. But, in Nor-| 
folk, where the land is much poorer, Mr. Hudson, of Castle | 
Acre, spends £2. 18s. 8d. on manure, including home-made, 
on wurzel; £1 on turnips or swedes; £1. 9s. 6d. for wheat 3 
and £1. 14s. 6d. for barley after wheat ; and his may be taken , 
as the general practice of the majority of West Norfolk, and, 
other light-land farmers. The quantity and value of artificial 
manures consumed proves how extensively they are used. Of, 
guano, bone-dust, superphosphate, nitrate of soda, sulphate of | 
ammonia, and other substances of similar character, there are 
yearly consumed 491,000 tons of the value of £4,650,000, be-| 
side some 60 million tons of farm-yard manure. But this 60, 
million tons is not the mere produce of home-grown hay, | 


straw, corn, peas, or beans, but its fertilizing value is increased | | 


by artificial food, estimated, taking linseed and linseed-cake, | 
300,000 tons, to have cost our farmers, in 1861, three millions | 
sterling. The increase in the use of artificial manures has 
been, during the last twenty years, at the average rate, 
£200,000 a year—this increase being, of course, every year 
more rapid and extensive. With such statistics as these be-| 
fore us, it would be absurd to imagine for one moment that it 
is the dulness of the farmers that retards the profitable appli- 
cation of sewage to land. Farmers buy freely what will pay, 
and what will work in with the ordinary course of agriculture ; 
but they naturally decline to purchase at a high price, or any | 
price, a liquid which will cost money, whether they want it or 

not, and cannot be stored or sold again like a bag of artificial | 
manure. On these facts, let the Metropolitan Board ponder, | 
while Dr. Brady prepares his report, at public expense, for the | 
butter-shops. But, if Dr. Brady wants real evidence, let him| 
call the late and present tenants of the Rugby farms, Mr. Con- 

greve of Harborough Magna, and Mr. Campbell of Rugby. 

We defer for the present our comments on the other witnesses. 
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At a recent discussion at the Royal Agricultural Society, on | 
the proper mode of treatment of agricultural steam-boilers, it 
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was stated that the steam-power in use in agricultural dis- |) 


tricts was equal to 40,000 horse-power, without reference to) 
steam cultivation, which, scarcely introduced two years, is! 
daily extending. | 

The superficial and unphilosophical education of the men of 
what is called the ‘‘ Manchester School,” was illustrated, last | 
month, at the Society of Arts, by Mr. H. Ashworth, in a 
paper on “‘Our Colonies, and their Cost”—the object being 
apparently to show that we were better without colonies. In! 
order to make this out, military ports like Malta, Gibraltar, and 
the West India Islands, ruined by an inevitable change of 
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| 
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trade and system, were muddled up with the Australian and rl 


the American colonies. 
nies, dependencies, and military ports, cannot be usefully con- 
sidered in a lump; each must be examined separately. It is 
a deception to talk of Corfu, or Malta, or Gibraltar, as a 
colony—it only confuses an important question. It may be 
wise policy to give up one to Spain; another to Greece, 
until France or Russia takes it; and the third to Italy or 
France; but these are political and military, not commercial 
and colonial questions. St. Helena is not of much, if any, 





great nation cannot economically dismiss a useless dependency | 
as some people discharge a worn-out servant. When we con-| 
sider the condition of real colonies, where men of European 
race can live and thrive, we must look at the policy of coloni- 
zation as a whole. We cannot pick out the plums, and say, 
“We will only have the plums.” Ifthe policy of Mr. Ash- 
worth’s school had prevailed years ago, we should never have 
had customers growing up in Australia, sending us wool, and 
digging up gold to buy our manufactures; we should never 
have seen, in South Africa, fine-woolled sheep superseding ante- 








In the first place, the value of colo- 
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value now; but it was a valuable half-way port once, and a | 
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lopes, and driving lions into the interior. We have no right to 
assume that we should have been as strong as we are if the 
poor, and the discontented of the working classes, had not 
had lands of promise beyond the sea to resort to. It is well 
to count carefully, and to individualize and weigh the value of 
each possession, to review from time to time for the purpose 
of cutting down useless expenses; but, to treat our various 
possessions simply as profitable and unprofitable customers, 
would be to destroy the whole credit of the nation. For what 
the French call prestige is credit toa commonwealth. Itis pos- 
sible to pay too much for appearances, but nations, as well as 
banks and insurance offices, must pay something. One great 
source of cost in colonies is our love of meddling. The 
humane, ignorant, and bigoted Aborigines Protection Societies 
have cost this country millions at the Cape. New South 
Wales has cost a great deal of money, but, then, it saved 
gaols, not to speak of a great deal of hanging, and New 
South Wales is the direct parent of Victoria and Queensland, 
which have given much and cost nothing, while South Aus- 
tralia, once a very costly crotchet, has long and many times 
repaid in meal and malt, all the Imperial Government ex- 
pended on it. These great successes must be taken with such 
losses as Western Australia—such mistakes as the Falkland 
Island Settlement. It may be hoped that the modern system 
of naval defences will enable us to recall many scattered gar- 
risons, and allow many costly fortresses to crumble to dust, or 
to be buried under tropical vegetation—that iron and steam 
may supersede the costly British soldier in many a tropical 
dependency. Mr. Ashworth’s school would have given up 
Vancouver’s Island to the Americans, the last and wealthiest 
of our colonized possessions ! 

















THE METROPOLIS LOCAL MANAGEMENT ACTS 
AMENDMENT BILL. 
Since our previous remarks on the subject of the Bill intro- 
duced by the Metropolitan Board for the supposed amendment 
of its Act of incorporation, much discussion has taken place, 
both in the Board itself, and in the public at large, with re- 
spect to the present composition and the future prospects of 
that body. The most overt expression of the opinions pre- 
vailing in the matter seem to be those contained in Mr. Ayr- 
ton’s “clauses to be proposed in committee”’ on the Bill; in 
the “‘ objections to the clauses so proposed to be introduced ;” 
and in the attacks upon the Board by Mr. Locke and Sir J. 
Shelley. In none of these instances are the questions really 
involved discussed in a broad, philosophical manner; but it is 
a good sign when such abstract questions are discussed at all; 
and, as consistent advocates of the principle of local self- 
government, it behoves us to keep the subject before the public 
as much as lies in our power. 
| Mr. Ayrton, it must be observed ix Jimine, is, unfortunately, 
| about the very worst man in the House of Commons upon 
‘whom the task of reforming the Metropolitan Board of Works 
‘could have devolved. He is personally unpopular on account 
of his disagreeable manner, and of the captious spirit with 
which he treats everything he undertakes. Such a man is a 
good enemy; and the Metropolitan Board may congratulate 
itself on being attacked by him. Neither Mr. Locke nor Sir 
J. Shelley enjoys a much more enviable position in public esti- 
mation than Mr. Ayrton; and, if the Board had no other 
‘‘threateners’’ than these, it is possible that ‘its life might be 
long ;”’ especially as Sir J. Shelley is, rightly or wrongly, sus- 
pected of seeking to supplant Mr. Thwaites, and is, therefore, 
suspected of being an interested party in the quarrel he seeks 
to raise. But the deficiencies of the present opponents of the 
|| Board do net blind the public in general to the real merits of 
the case; they may cause some delay in the application of a 
remedy, and so prolong, for a time, the existence of a state of 
things which is day by day becoming more distasteful, and 
||more unsatisfactory. The composition of the Metropolitan 
| Board, and its operations hitherto, have, in fact, so roused the 
contempt and dislike of the ratepayers, that a change in its 
|| composition is, sooner or later, inevitable; and it is on this 
|’ account that the discussion of the principles to be adopted for 
that reform must be conducted, without reference to personal 
'| considerations affecting either the advocates for or against the 
' Board as at present organized. 
|| Nevertheless, the “‘ objection” raised by the writer of the 
Laaaann issued by the Board to the “form” of Mr. Ayrton’s 
|amendment is avery valid one. The debate upon the principle 
jiof the Bill, and any amendment likely to affect that principle, 
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or the composition of the Board itself, ought to have been 
taken before the second reading, according to all the forms of 
the House of Commons. It is always understood that the 
changes in a Bill introduced in committee only affect matters 
of detail ; and, when a Bill has passed its second reading, the 
members of the Legislature, who have no direct interest in the 
subject it particularly deals with, cease to watch its progress, 
Now, the scope of Mr. Ayrton’s amendments, badly ex. 
pressed as they are, is clearly meant to affect the system 
of election to the Board; and, therefore, they should have 
been made the subject of discussion before the second reading ; 
or, Mr. Ayrton should have contented himself with opposing 
the report of the committee, or the third reading, if he had 
felt that he had been deprived of a fair chance of discussion 
during the previous progress of the Bill. There is some- 
what of trickery in this attempt to introduce in committee 
clauses which would totally change the nature of the Bill on 
which they are proposed to be grafted; and it is to be hoped 
that the Legislature will at least consult its own dignity enough 
to avoid the introduction of so objectionable a course of 
proceeding. 

Then, again, Mr. Ayrton has proved his utter incapacity of 
dealing with questions of political importance, by omitting to 
define the constituencies to which he proposes to intrust the 
election of the members of the Metropolitan Board, increased | 
in numbers, as he provides in his first and second clauses. No| 
doubt it may be inferred, from the tenour of the clauses, that | 
the constituency of the new Board is meant to be the same as that 
of the ordinary vestries ; but this is not expressed distinctly, nor 
on the face of the clauses is there anything to show by whom 
the elections are to be made. In the case of the City, too, 
Mr. Ayrton would seem to retain the principle of the election 
in the second degree, which now renders the organization of 
the Metropolitan Board so objectionable ; for he proposes that 
the mayor (in courtesy, he should have said the Lord Mayor), 
aldermen, and commons (he means the Common Council), 
should elect their delegates to the Metropolitan Board—giving | 
them six members, instead of three, as at present. The in- 
crease of the numbers of the whole Board, Mr. Ayrton sug- 
gests, can hardly be considered an advantage; for, in such | 
bodies, the authority and reputation of the members are of more | 
importance than their numbers, and, hitherto, no inconve- 
nience has been felt from the numerical composition of the! 
Board; and, indeed, the scheme of delegating the powers, 
granted by Sir B. Hall’s Act to the whole body for carrying | 
out the intercepting sewers, and now proposed by Mr. Ayrton. 
to be intrusted to a committee of twenty-four, would seem to’ 
show that he himself is aware that his parochial Parliament. 
would be too unwieldy for administrative purposes. Mr.! 








Ayrton, moreover, proposes to change that part of the present, 
Act which provides that committees named under its powers | 
shall be responsible to the Boards which nominate them ; or, || 
more strictly speaking, that they shall report to their consti- | 
tuents, who alone are entitled to order the execution of their rf 
recommendations. This Mr. Ayrton seeks to modify; and he 
proposes that the Boards should instruct the committees they, 
may appoint, and that the latter shall at once carry out the/| 
decisions at which they may arrive, without any necessity for || 
reference to their constituents. Evidently, Mr. Ayrton knows 
little of the working of representative institutions ! 

The advocates of the existing Board would have easy work, 
were the gentlemen so often named above their only opponent ; || 
and the objections to his clauses would suffice, no doubt, to | 
insure their rejection, were he alone concerned. But, in the, 
name of the public, we protest against the doctrine that, be- 
cause there has been no clamour for a radical change in the 
constitution of the Board, therefore, such a change is neither 
desired nor desirable ; and we are strongly inclined to dissent | 
from the inference that the writer of these “‘ objections ” draws | 
from the absence of such clamour, to the effect that the Board | 
‘has not proved its incapacity, or is not likely to have new) 
duties imposed on it.” From the text of these objections, it | 
seems that the whole business of the Board hitherto has con- 
sisted in carrying out the main drainage scheme and the new | 
street in Southwark ; but, really, the merit of devising the first 
is due to Messrs. F. Forster, Bazalgette, Haywood, Bidder, | 
and Hawksley; the merit of devising the second is due to 
Messrs. Marrable and Bazalgette; and the execution of both 
necessarily comes within the attributions of the professional 
advisers of the Board, to whom all the blame or all the credit 
of the works is justly due. It is mere nonsense to say that 












































confidence of the public ;” because the question at issue is, not 
whether the public has confidence in the works, but whether 
it has confidence in the Board; and, whatever Mr. Thwaites 
and his friends may say, it is but too well known that the latter 
does not exist. The sewerage and the new street works have 
been well done thus far, and they will, no doubt, continue to 
be well done; but the nominations of district surveyors, the 
carrying out of the meter-testing, the very character of the 
debates in the Metropolitan Board, have begun to rouse a feel- 
ing of dissatisfaction in the public mind, which will compel a 
change of this abortive attempt at municipal organization at 
some early period, even if Mr. Ayrton’s amendments be now 
consigned to the oblivion they merit. In the fierce struggle 
of business life in London, men rarely have time to occupy 
themselves with the conduct of minor public business ; and it 
is notorious that we suffer ourselves to be taxed and plundered 
by vestry cliques, with exemplary patience. The Metropo- 
litan Board of Works was presented by the press, and by its 
own authors, as the remedy for all the ills of the old parochial 
system in matters connected with our zedility, as the word was 
understood in the latter days of the Roman Empire. No per- 
ceptible change has, however, yet been made, excepting, per- 
haps, that some patronage has been transferred from the bench 


omission quite as much as of commission—by his Board, is 
rapidly arriving. 

It is a good joke to find the authors of the “ objections,” 
who, we may conclude, were directly prompted by Mr. 
Thwaites himself, defending the life presidency of the Metro- 
politan Board, on the score ‘ of the necessity for a permanent 


advisers ?], and to recall attention to previous proceedings!” 
Mr. Thwaites began life as a rather violent radical, and his 
speech on the occasion of the introduction of Sir B. Hall’s 
celebrated Act dealt in all the ordinary parochial eloquence 
about “its centralizing character, and the great effect of cen- 
tralization being to drink up the very last drops of liberty.” 
In those days, he was an advocate for municipal corporations, 
in opposition to close vestries, and he must have known that 
the mayors and executive councils of all municipal bodies in 
England are subject to periodical re-election. No doubt, “the 
case is altered” when he is the person to whom the principle 
|is to be applied, and “‘ the discomfort of a contested election,” 
|Maust inspire him with the orthodox antipathy holders of well 
|retributed positions feel to that process. Yet, ‘ experience 
| and precedent abundantly justify the necessity” for such re-elec- 
| tion, and even the instances cited by Mr. Thwaites in favour 
of his own exemption from that “ discomfort,” prove against 
‘his position. For, in the first place, both the Speaker and the 
| Chairman of Committees of the House of Commons, are sub- 
ject to re-election upon a dissolution ; and the Chairman of 
| Committees of the House of Lords exercises functions which 
-are purely judicial, but in no wise executive. The danger of 
making the presidency of the Metropolitan Board a lifelong 
| post is, indeed, precisely on account of its executive character ; 
jand it would be at any time absurd to make an officer, how- 
| ever elevated his rank might be, independent of the persons 
|,who employed him. If Mr. Thwaites were really sincere in 
‘his former love for municipal institutions, he ought to have 
been the first to have admitted the illogical and inconsistent 
|character of his present positions. It is unfortunate that the 
discussion of this important question should thus almost com- 
| pulsorily be brought back toa personal one ; but, Mr. Thwaites 
has so deliberately put himself forward, that he must expect 
| the observations he himself provokes. 
| It is rumoured that, in high quarters, the dissatisfaction 
'|with the existing constitution of the Metropolitan Board of 
|, Works is quite as great as it is amongst the thinking classes 
of the ratepayers; and that a measure is contemplated for 
the express purpose of creating a municipal corporation for 
the whole of the metropolis. Such a measure would be very 
desirable ; for there is still far too great a subdivision of 
powers in matters connected with the roads, sewers, water- 
courses, the services for the supply of water and of gas, the 
telegraphs, fire-police, public vehicles, places of amusement 
and refreshment, the bridges, river, and the countless other 














of magistrates to the vestry authorities; and Mr. Thwaites | Id t 
may rest assured that the day of reckoning for the errors—of | men of character and position, and, we may be sure, that in 


head of an executive body, to preserve official traditions [red | 
tape], to advise in doubtful cases [then why have professional | 





| the same class of men take part in municipal affairs here. 
is the character of the vestry constituencies which keeps our || 





| 





| tendency of our age towards the adoption of extreme demo- || 
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| ment on the assemblage of vestry delegates, who now are, by 





4 | 
i=] 
oe 
n 
i) 
io} 
a 
° 
| 
co. 
= 
o 
_ 
i=] 
S. 
E | 
8 
or 
Cc 
ae) 
ae 
So | 
o 
= | 
| 
Ee. 
2 
Ss. 
oS 
Ss 
-_ 
ct 
g° 
nm 
i= 
a] 
a] 
° 
nm 
@ 
[oe 


represent ; and it must be brought frequently, and directly, in 
contact with its constituents. The writers of the ‘‘ objections,” 
seem to regard this contact between the representors and the 
represented with dread, and compare its probable cost and 
anxiety with “that for an M.P.”—as they somewhat curtly 
express themselves. But, in the first place, it may be asked, 
whether, in a properly constituted municipality for London, 
there would not be nearly as much credit in sitting in the 
local Parliament, as there would be in sitting in the Imperial 
Parliament? As we said before Arago, Dumas, Horace Say, 
Delessert, &c., did not think the “ discomfort’’ of a contested | 
election for the Municipal Council of Paris sufficient to keep | 
them from the lists; and, if our municipal constituency were | 
only what it ought to be, we should, in all probability, — 
t| 





most respectable men aloof from local governing bodies ; and, |; 
the first thing to be done, in order to cure this serious evil, is 
to raise the tone of the electors. At the present day, it would 
be idle to talk of limiting the suffrage, and the only method of}! 
effecting the desired object would be, we believe, to make the 
attributions of the new municipality so practically important 
as to render it an honour to wield them; for, in that case, a 
seat in the corporation would become an object of ambition to 


the end they will be the persons preferred by the electors. As 
to “the fatigue and cost of an election,” if respectable men 
will not incur them, they deserve to be robbed by the small local 
cliques, which the Bermondsey agitators of former years now 
so magnificently scorn. | 

If carried out honestly, we believe then, that a municipal 
corporation for London, armed with great power and influence, 
and intrusted with important duties, would be a great improve- 


courtesy, supposed to constitute the Metropolitan Board. 
Unfortunately, the same rumour which induces us to hope that 
one portion of the reform we have always advocated may be 
effected, causes us to fear that the new project may be con- 
verted into the means of creating a place for one of “our 
heaven-born rulers,” of quite as objectionable a character as 
the place of paid chairman for life under the present system— 
perhaps with the disadvantage of its being appropriated to 
some unbusinesslike, incapable cadet of a great house. Fore- 
warned is to be forearmed. The mere fact that projects, such 
as have been above hinted at, are currently said to be enter- 
tained, .argues that the defects of the present system are be-| 
ginning to be seriously felt; and, whatever may be the fate of i| 
the Bill now before the House of Commons, the whole ques- || 
tion must be examined again, and seriously, before long. 


It || 
| 
| 








will be the fault of the London public if the juggle formerly | 
played upon them be repeated; and they will only have them- | 
selves to blame if they accept anything short of a return to'! 
the real principles of representative government in their own | 
local affairs. The election of their representatives must be || 


direct ; all the officers of their representatives must be removae |; 


ble, and directly responsible to the authorities who employ || 


them. If these conditions be faithfully observed, the wider || 
the constituency, perhaps, the better, in spite of the sad'| 
failures of democracy in some surrounding countries. The || 
| 
cracy is so decided, that universal suffrage seems to be the | 
inevitable solution of all questions connected with the organiza- 
tion of representat’on, and we ourselves are strongly inclined | 


_to believe that the labouring classes, who are now practically 





requirements of a highly civilized society. But, to succeed, a | per of our Legislature, this can hardly be expected; and 
municipality of this description must be a faithful reflex of the | “amendments” and “objections” are all the inhabitants of 


excluded from the franchise, are both more honest, and more | 
enlightened, than the small shopkeeper class, that now pos-|| 
sesses such influence, especially in municipal elections. Bat, | 
whether the future municipality for this “huge department}, 
covered with houses,” be elected by an open or by a limited || 
franchise, it must be be made virtually sovereign and indo>| 
pendent, within the limits of its own attributions; and, in the}! 
arrangement of the details of its administrative organization, 
the doctrinaire notions of election in the second degree, of 
partial re-elections, and of paid chairmen nominated for life, 
must be set aside, and a return made to the honester muni- 
cipal system of our ancestors. To secure this result, it would 
be necessary, before and above all things, that the question be 
examined in a broad, philosophical spirit. In the present tem- 
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tions that have, in the meantime, been presented to the House 
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this ungoverned metropolis are likely to have for their comfort. | 
Fortunately, Englishmen have a faculty for governing them- 
selves, and the practical evil of our defective municipal organi- 
zation does not yet make itself very painfully felt; but the 
town is extending still so marvellously, and the wants of our 
civilization are becoming so complicated, that order must soon 
be introduced into this chaos; and it behoves us all to inquire 
how this end can be obtained in the most satisfactory and per- 
manent manner. Hitherto the discussions, with respect to the 
constitution of the Metropolitan Board, have not been ap- 
proached in the proper spirit; for they have turned, and still 
turn, solely upon questions of detail and of men. No good | 
results can, however, be obtained, unless they are removed | 
from this narrow sphere, and are made to bear upon the great 
questions of principle involved. 

As to Mr. Ayrton’s amendments, and Mr. Thwaites’s objec- | 
tions, they may occupy a few parochial politicians; but they | 
cannot materially affect the great problem of the municipal 
organization of this metropolis, and, in a few weeks, both will | 
alike be forgotten, In the meantime, the Bill for the Thames | 
embankment is being urged forward, and there is no public | 
authority yet in existence to whom the execution of the requi- 
site works can safely be intrusted. 








Circular to Gas Companies. 


Tue hot haste with which the Government were hurrying for- 
ward the Parochial Assessments Bill, has been checked by the 
strong opposition that has been raised against it. The propo- 
sition to increase the burthen of taxation on house and manu- 
facturing properties in England, by assessing them at the rack- 
rent, on an estimate of the average annual value for seven 
years, without any deduction for insurance, repairs, or other 
expenses necessary to maintain them in their actual state, was, 
indeed, so unjust to the holders of such property as to call 
forth remonstrances from all directions ; and the Government 
have been induced to pause before proceeding further in the 
matter. The select committee have not met since our last 
number was published, and the numerous and influential peti- 





of Commons against the Bill from railway, gas, and water 
companies, afford such evidence of the feelings entertained on 
the subject by those bodies that they cannot fail to make a 
powerful impression on the committee when they re-assemble. 
We must, however, impress on all who are interested in the 
removal of the obnoxious clauses from the Bill the importance 
of not relaxing their efforts until those clauses are withdrawn, 
and the measure is so amended as to secure an equitable 
assessment of their properties. 

The objections to the Bill, and to the existing system of 
assessment, are very forcibly presented in the form of petition 
printed in our last, and which has been adopted by many of 
the companies petitioning against the Bill. Those objections 
may be thus summed up:—First, that the rule of rating 
which has long prevailed in England, and which the Bill makes 
more oppressive, was established, before the creation of the 
enormous property now vested in gas-works, for the assessment 
of property utterly different, and, when applied to such pro- 
perty as gas-works, it is attended with anomalies and doubts, 
productive of perpetual litigation. Second, that the judges 
have declared that the existing rule of rating is inapplicable to 
gas-works, and that the Legislature ought to grant some 
relief. Third, that while other properties, including manu- 
factories, are rated on the annual value of the hereditaments 
only, gas-works, and the land occupied by the main-pipes, are 
rated practically on an estimate of the net revenue of the 
undertakings. Fourth, that gas companies contribute an 
undue proportion to the whole amount of rates levied, although 
their undertakings add little to the expenditure for which the 
rate is made, and increase largely the value of the property in 
the parish. Fifth, that the proposed mode of making the 
assessments of a gas-work, on the estimate of the yearly rent, 
on a lease for seven years, is oppressive and unfair, as not 
only would the chattels and stock in trade be assessed, but, 
also the present and prospective profits of the undertaking. 
Sixth, that as a large portion of the property of a gas com- 
pany consists of machinery and apparatus which rapidly decay, 
it is unjust to assess such property at the rack-rent, without 





allowing for the expenses necessary to keep it in repair. 
Seventh, that expectation of amendment in the law of rating 
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of similar property was held out by a committee of the House 
of Commons in 1842; but, that if the present Bill were to 
pass, the hands of the assessing body would be strengthened, 
and, as it contains no provision for removing existing anoma- 
lies, the system of assessment now complained of would be 
tacitly confirmed and its evils perpetuated. The petition con- 
cludes by earnestly representing ‘the propriety of inquiring 
into the incidence of a burthen unjustly weighing upon under- 
takings which have added vastly to the comfort and con- 
venience of the public, and the general prosperity of the 
country.” 

The Highways Bill has been considerably modified by the 
select committee to which it was referred. All the words 
have been struck out of the 19th clause of the original Bill, by 
which the objectionable power would have been conferred on 
Highway Boards of altering the directions and the levels of 
roads, according to their notions of public convenience, with- 
out regard to the interests of gas or water companies. The 
duties of the Boards are limited, in the amended clause, to the 
maintenance of the roads in good repair, for which purpose 
the same power is given to them as is now exercised by the 
surveyor of each parish. 

An important public Bill, ‘‘ to make more effectual provision 
for regulating the police of towns and populous places in Scot- 
land, and for lighting, cleansing, paving, draining, supplying 
water to, and improving the same, and also for promoting the 
public health thereof,” was introduced by the Government on 
the 2lst ult., was read a second time on the 4th inst., and is 
to be considered in a committee of the whole House on the 
8th of May. The Bill, which contains 438 clauses and occu- 
pies 141 pages, may be considered as an attempt to introduce 
into Scotland the principles of the Public Health Act and the 
Local Government Act of England. The Act is not in- 
tended to be compulsory in its adoption; and it may be 
adopted, either wholly or only partially, by resolutions of the 
magistrates or existing police commissioners, or by a majority 
of householders. The commissioners who are to carry the Act 
into operation in certain royal and parliamentary burghs are 
the magistrates and town councils for the time being ; in other 
burghs, the commissioners may be elected by the householders. 
The powers proposed to be granted to the commissioners are 
very comprehensive, and relate to the assessment of property, 
the appointment and the regulation of the duties of officers 
and constables ; the lighting of burghs; the cleansing, paving, 
maintaining, and naming the streets; the removal of obstruc- 
tions ; the laying out of new streets ; the public and private 
drainage ; the supply of water ; general police regulations, ex- 
tending to the most minute details; and the preservation of 
the public health. For the discharge of these extremely 
onerous duties, the commissioners are not to receive any emo- 
lument ; and they are very properly prohibited from deriving 
any profit from work of any description performed under the 
Act. Nor will it, perhaps, be considered an exception to this 
wholesome rule, by those who know anything of Scotch 
towns, that by the 124th clause, “ the dust, dung, ashes, rub- 
bish, and filth within the burgh shall be, and the same are 
hereby, vested in the commissioners.’” Some of the domestic 
arrangements they will have to attend to are, indeed, not such 
as are calculated to add either pleasure or dignity to the ad- 
ministration of their powers. They are to prevent the deposit 
of horse-dung and cow-dung in the streets; to see to the 
construction of water-closets on the various flats, and to the 
clearance of soil-pipes ; to provide for the cleansing of public 
staircases ; to prevent any street-doors from opening outwards ; 
to restrain occupiers of houses from throwing rubbish and 
other matters into the streets; to remove pigsties from the 
fronts of houses; to punish every person who hangs linen or 
clothes upon rails or fences; to put a stop to the barking of 
dogs in private houses; and to attend to innumerable other 
matters that seem to require regulation in Scotch burghs. 
The clauses of the Bill relating to public lighting are com- 
paratively few, and some of the provisions are peculiar to 
towns in Scotland. By the 117th clause, the commissioners are 
authorized “ to make provision for lighting, in a suitable manner, 
the whole streets, lanes, squares, public passages, thorough- 
fares, and places within the burgh; and to provide, erect, and 
maintain, such a number of lamps, lamp-posts, lamp-irons, and 
other appurtenances, as may be necessary for that purpose ; 
and to light, or to enter into contracts for lighting, and cause 
to be lighted, such lamps, by means of oil or gas, or such other 
light of an improved kind as they may find expedient.” The 
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‘two next clauses relate to the breaking, damaging, or extin- 
guishing any lamp, either wilfully or accidentally. Any person 
‘seeing such an offence committed, is authorized to seize the 
offender, and deliver him into the custody of the police. The 
/penalty named in the Bill for such an offence is a fine of £10, 
besides making good the damage done. In cases of accident, 
compensation for the amount of injury is to be enforced by 
authority of the magistrate, if not paid on demand. The 
supply of gas to the public lamps, by the owners of any gas- 
works, is rendered compulsory ; and, if the gas company and 
the commissioners cannot agree as to the price, it is to be settled 
by arbitration ; and, for that purpose, the clauses of the Lands 
Clauses Consolidation (Scotland) Act, 1845, relating to the 
settlement of disputes by arbitration, are to be incorporated in 
ithe Act. The owners of common stairs are, within seven days 
of being required by the commissioners, to light such stairs in 
a suitable manner, or, in default, to be liable to a penalty not 
exceeding 40s. for every day beyond that time. In the two 
\succeeding clauses (122-3), gas-lighting is assumed to be 
established, and it is accordingly provided that, if the lamps on 
common stairs, or in any private street or court, ‘are not 
regularly cleaned and lighted with gas”’ during such hours as 
are fixed by the commissioners, the occupiers, in one case, and 
ithe owners, in the other, are rendered liable to a penalty of 
10s. for each offence. In another part of the Bill, relating to 
‘the laying of new streets (clauses 164-5), it is further provided 
‘that, “‘ If the commissioners deem it necessary to raise, sink, or 
otherwise alter the situation of any water-pipe or gas-pipe, or 
other water-works* or gas-works laid in any of the streets,” 
‘they may require the person to whom such pipes or works be- 
long ‘* to cause forthwith any such pipes or works to be raised, 
sunk, or otherwise altered in position, in such manner as the 
commissioners may direct,” provided the alterations would not 
permanently injure the works, or prevent the gas or water from 
flowing as freely as before. The expenses of such alterations, 
and full compensation for every damage done thereby, are to 
be paid by the commissioners, who may authorize the work to | 
be done, if their notice be not attended to. The bill does not | 
empower the commissioners either to construct gas-works or 
to purchase the works of any established gas company. 

A parliamentary return of the expenses incurred in carrying 
into effect the Sale of Gas Act, from June 30 to December 31, 
was issued on the 26th of last month, from which we learn 
that, during the half year, a furthersum of £674. 13s. 4d. was 
expended, or rather squandered, for that object. The prin- 
cipal items are half a year’s salary to Mr. Tomkins, who is 
“temporarily employed,” at the rate of a guinea and a half per | 
day; and the payment to Mr. George Glover of £250 as | 
‘remuneration for his services in superintending the construc- 
tion of the gas measures to June 30, 1861.”’ It appears, 
therefore, from this and the former return, that Mr. G. Glover 
has already received a sum total of £721 of the public money ; 
no bad return for £40 invested in a patent for an instrument, | 
‘not one of which is practically used for the purpose for which | 
it was designed. It is lamentable to see the manner in which | 
‘an Act for effecting an important public object has been twisted, 
perverted, and jobbed, from the commencement of the attempts | 
to put it in operation, at a cost to the public of ten times the 
amount that was really required, and to the great inconveni- | 
/ence of all concerned in the supply of meters. To Mr. George | 
‘Glover it has proved an important boon, for, independently of | 
direct pecuniary advantage, it has been the means of bringing | 
/him into notice, and has thus served to advance his interests 
‘in his new capacity of meter-manufacturer, in which he appears | 
in the Post-Office London Directory for 1862. The parlia- 
mentary return includes the number of copies of standard 
instruments, stamped and supplied by the Exchequer, from the 
30th of June to the 11th of February last. During that period, | 
ninety-six gasholders—most of them of ten feet capacity—and | 
one cubic-foot bottle, were supplied to municipal and other au- 
thorities ; the City of London, Edinburgh, and the Metropoli- 
tan Board of Works, having received a large proportion of the 
whole. The first gasholder delivered to the Metropolitan 
Board of Works was on the 17th of October; twenty-five 
others have since been supplied to them; ten were sent to 
Edinburgh ; and five were supplied to the City of London, in 
addition to those with which the inspector’s office was pre- 
viously furnished. 

_Much interest attaches to the trial now in progress in the 
City of the application of the carburetting process to the street- 
lamps. Naphtha boxes have been fixed to about 1200 lamps, 

















though we believe that not more than 800 of them have yet 
been supplied with naphtha, the old five-feet burners being 
retained in such cases. The public cannot, therefore, at pre- 
sent judge of the illuminating effect of the three-feet burners, 
with the carburetting process applied; but we hear several 
complaints of the inequality of the lighting in the City, some 
of the lights apparently deriving no luminosity from bringing 
the gas in contact with the naphtha. No correct opinion can, 
however, be yet formed respecting the comparative illuminating 
power of five feet of ordinary gas, and three feet of gas that 
has been naphthalized. But, admitting the two lights to be 
equal, the all-important question of cost will remain to be de- 
cided. It is not only the cost of a given amount of light to 
the City authorities that will have to be taken into account in 
determining the merits of the carburetting process, but it will 
be requisite to look also at the profit and loss account of the 
“Carburating Company.” It willbe some time, therefore, before | 
we can arrive at a correct estimate of the advantages, if any, | 
of this new mode of lighting. | 

We have inserted in another column a letter from Mr. An- 
derson on the Worthing award, in reply to the letters of Mr. 
Rutter and Mr. Wells in our last. The explanations of those 
gentlemen have failed to remove Mr. Anderson’s objections, 
which he rests on more general ground than the proportionate 
difference between the quantity of gas consumed in a metered 
and an unmetered lamp. Mr. Rutter has intimated to us his 
intention of sending a communication for publication in our 
next number on “ Gas to street-lamps—contracts—averages— 
meters ;” we shall therefore, defer further remarks on the | 
subject until we have heard both sides in this controversy. 


The right of the public to the uninterrupted use of the high- | 
ways, where no statutory power has been granted to obstruct 
them, has been again affirmed by the trial at the Surrey 
Assizes of the indictment laid against Mr. Train, and a number 
of the members of the Lambeth vestry, for laying down tram- 
ways in the roadway leading from Westminster Bridge to 
Kennington Park, and making it dangerous to the public. 
Chief Justice Erle laid it down as the law of the land that 
every subject had a right to “pass and repass at all times, and 
at their free will and pleasure, and with horses and carriages, 
everywhere on the highway, and on every part thereof ;” and, | 
as the jury found that the laying down of a tramway rendered 
the road unsafe and inconvenient in a substantial degree, a 
verdict of guilty was taken against Mr. Train and his foreman, 
subject to certain points of law reserved ; but the prosecutors 
consented to the verdict against the other defendants being 
suspended till these points had been argued and decided. The 
principle involved in the Sheffield and Longton cases is thus 
again affirmed, and the obstructing of a highway by breaking’ 
it up for the purpose of laying gas-pipes by anybody or per- 
son without statutory powers remains an indictable offence, 
and may be punished by fine or imprisonment. 

We are reluctantly compelled by the pressure upon our 
columns to defer the publication of the quarterly Share List 
till the next issue, and we shall be obliged to our readers for 
any further corrections they may be desirous of making before 
the 19th inst. 
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Communicated Article. 


THE 
RETORTS. 





REMARKS ON 
MANAGEMENT OF CLAY 
By Atrrep Kirt. 
[Continued from Page 145.] 
The retorts are made in two pieces, and jointed together with| 
fire-clay. The next figure shows part plan of furnace and seating | 
for middle retorts for this setting; the tiles over the flues are supports 
for the ends of each piece which rests on them. There are five 
furnace-bars, 2 feet 6 inches in length, rounded off on the upper 
surface, and with square ends to keep them in position. Over the 
door-frames is placed a 6-inch lintle, and 44-inch brickwork is 
carried up to the upper retort for support of mouthpiece and 
ascension-pipes. The flues run over the top of the bed from the 
chamber beneath, economizing the furnace heat. It will be seen 
by Fig. 9 that the retorts have dead ends, and are 8 feet long, and 
only adapted for small works; the arrangement of this setting is 
extremely good, and the heat is equally diffused throughout the 
oven. 
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The same plan is carried out in Fig. 10, where the retorts are 
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{ back end is only to be taken off for scurfing, and is to be fitted 
r— | with a tile. A charge of coals can be oe yous | carbonized in 
| four hours in this oven, and the setting itself quite prepared for 














10 feet long, and fitted with back and front mouthpieces. The 





charging within twenty-four hours after first firing u 
Fig. 11 is a sectional elevation of a bed of six, with one fire at 
each end. The oven consists of an arch of three rings of brick- 
work, and is 6 feet 9 inches in width, and 8 feet in height from 
ground-floor, set with six oval clay retorts, 21 inches by 15 inches, 
and 18 feet long. The retorts are made in three pieces, and rest on 
| piers, as shown in Fig. 12. Over the furnace, an arch of tworings 
| of brickwork runs through the bed for the support of the middle 
| retorts; also, resting on the retorts, another arch similarly supports 
| the upper vessels; both these arches have suitable nostril-holes 
| affording free passage for the furnace heat, which, after passing || 
| over the top of the oven, goes down the sides to the flues, as shown || 
| in Figs. 9 and 10, 
{ | 
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[Seale—One-quarter of an inch to one foot. } 


From this arrangement, the fierce heat cannot possibly injure 

: the retorts, and the whole of the furnace fire is employed to great 

| advantage. The width of the furnace is 15 inches; fire-bars, 2 feet 

| 6 inches in length; both the furnaces are kept distinct from each 

| other by 43-inch brickwork carried up to the main flue. The 

amount of coal carbonized in this bench is over the five tons in the 

twenty-four hours; so that, with a yield of 9000 feet to the ton, 

45,000 cubic feet are made. This large make is effected by great 

| economy of fuel, and seldom exceeds 20 per cent. of the coal 
carbonized. 
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Fig. 12. 


[Scale—One-quarter of an inch to one foot. | 
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but once during the whole time they are in action. 


sented by the next figure, showing a sectional elevation. 











Fig. 13. 


[Scale—One-quarter of an inch to one foot. } 


The retorts are 15 inches in diameter and 20 feet long, made in 
pieces of 5 feet each; the ends of each of these pieces are sup- 
ported on 9-inch work, and firmly put together and cemented by 
| fine fire-clay mortar. The ovens are 8 feet 3 inches in height from 
ground-floor, and 6 feet 6 inches wide; the arches are formed of 
| three rings of brickwork, all made of fire-brick, and set on edge. 
| The foundation and backing-up of these may be of old red brick |. 
and good lime mortar. 

The furnace is 14 inches wide, and 3 feet in height from ground- 
| floor, and consists of an arch running throughout, having nostril- 
j holes at the sides, as seen in Fig. 14. The front of the furnace, 
and that part of it immediately over the fire, is built up with 
‘solid lumps to within 3 feet of the face of the work. The 
| furnaces are parted from each other, and the flues run into separate 
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The duration averages from four to five years before requiring | chambers, divided by a 9-inch wall, and over the top of the bed 
resetting ; and, during that’period, the furnaces will require repair | to the main flue, which is 16 inches square. 


A capital setting of seven clay retorts, of all one size, is repre- | and middle retorts sufficiently correct to exhibit the general 
arrangement. The back of the furnace, from the fire-bars, slopes 
gradually back, and upwards to the wall of the back chamber. 


Fig. 14, is a part plan of furnace, and shows seating for bottom 
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Fig. 16, 

Fig. 16, is an elevation of this setting, and shows lintle over 
door-frame, mouthpieces, and ascension-pipes. The charge of coal || 
per retort is 34 to 4 cwt. The fuel necessary for heating averages || 
25 per cent. of the coal carbonized. A bed of retorts set in this}, 
manner will last from three to four years, and, during that|| 
period, the furnace, if constructed of the best iire-clay goods, will || 
continue to work, almost uninterruptedly, without repair. ’ 


The following is a rough estimate of fitting up a stack of twelve; ° 


ovens of six 18-feet clay retorts, set as Figs. 11,12, and 15. The [ 

ascension, dip, and H-pipes are all flanged ; the hydraulic is made 
of cast iron, D-shaped, 18 inches by 14 inches wide, also flanged :— | 
Quantities, and First Cost of Setting. 
96,000 common stocks . . . . ) 
110,000 best feather-edge arch and} £600 17 0 
crown bricks, &c., &e. .& * ) 
108 3-inch tiles ..... . ) 
24 2-inch damper-tiles . . . . 57 3 0 

1132 assorted lumps j 


~l 


co 





30 tons of clay . . 45 0 0 
40 ditto of sand. . &§ 00 
10 loads of lime . 6 00 
24 door-blocks ‘ . 916 0 
1296 feet of retorts, at 7s. . 453 12 0 
48 14-inch tiles —_ 018 0 
12 lbs. of sal ammoniac ‘ 0 6 

Centres for arches, furnaces, &c. 100 0 0 


Fronwork. 
200 feet of 13-inch roundiron. . . . 415 
120 feet of furnace-bars . . . . .. 6 
240 cast-iron sights . . .... . 251 


9 9 
8 
6 
30 wrought-iron butt-staves . . .. 29 4 9 
3 
3 
0 


0 


Ph 4- <a es «a & 6 
24 cast-ironash-pans. . . . . . . 1613 0 
24door-frames . ........ 12 0 
<6 ss + » 2 soe « aoe © 
180 feet, 2-inch square bearing bars . . 1017 6 
96 3-inch plates, holding-bolts, &c.,to door- 


| 
| 
| 
| 
0 | 


frame ‘6 2 6 4 « ¢ 4 «ee 8 
144 cast-iron mouthpieces,each 2iewt, . 144 0 3 
144 lids << e. » ) 

864 i-bolts and nuts te 22 4 0 
inte one, i a , 
144 sets, ears, cotters, screws,&c, . . 52 4 0 


144 ascension-pipes . . . . 
MOG B-pepes wk tlt tl ! 205 8 0 
144 dip-pipes Ls j 


- £1817 5 3 











Carried forward 
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; Brought forward « « £117 5 S 
1166 2-inch boltsand nuts . 915 
1166 washers . ... . sigs 
= feet o~— D-hydraulic - 20 0 0 
caps for H-pipes ; ) 
1152 bolts, oer ia washers j itil 
6 cast-iron legs for hydraulic . . . . 13 0 O 
Estimated labour, at £22. 10s. perbed . 270 0 0 
15 per cent. contractor’s profit for arches 
and ironwork cmm «6 « wae Oo @ 
Allowances, contingencies, at 5 per cent. 105 3 0 





£2793 12 3 

Or, £232 16s. per complete setting, and £19s. 8s. per mouthpiece, 
The following is an estimate of materials and labour for one bed 

of seven retorts each 20 feet long, and 15 inches in diameter, as 

| represented set as figs. 11, 12, and 14, including hydraulic main and 

all necessary fittings, &c. 

Clay Goods, 


140 feet retorts, at 6s. , - £42 0 0 
4 tons fire-clay, at 20s. - £00 
5 tons of sand, at4s. . . a ¢ 9 
2 loads of lime . ‘ 1 5 0 
2 ewt. of borings, at 5s... . .. . 10 0 
16 main-flue tiles, 24 in. by 12in. by 3in., 

hon sis, Oe a ee ee 4 0 
2 damper tiles, at 1s.3d., . . ; 2 6 
52 cross-flue tiles, at 5d... 2. . wy 13 4 
8 large saddles . : — 
12 small do. : sole 316 0 
32jambbricks . . . . . — 
3000 red bricks, at 25s. ‘ ee oe 
voy lg Te 46 6 10 
Door, blocks, furnace-lumps, & lintles,&c. 45 8 0 

Ironwork, 
14 sight boxes = . . « 239 * 
14 mouthpieces. . . . - + «-. 114 0 
36 bolts and nuts for ditto, Sin. . . . 18 9 
14 screws and cross-bars, cotters,ears,&c. 512 0 
2 door-frames and doors . oa ee oe 
Bed plates, bearing, and furnace bars. 115 8 
14 wrought-iron retort-lids . . . . . 22 7 
250 washers, bolts, and nuts, cramps, &c. 10 0 
Butt-staves, bolts, bars, &c.. . + « eee © 
2 lengths hydraulic main . 20 0 0 
14 —— ° 
14.N-pipes . .. - 
28 caps for N-pipes 2} tons,at£7,15s. 19 9 6 
14 dip-flanged pipes 
Labour in setting .*% . . . . . . 25 0:0 
Contractor’s profit, 15 percent. . . . 3213 3 
Allow contingencies,5 percent. . . . 1017 9 
£286 6 6 
Costs of retorts per mouthpiece in this setting £20. 9s. 


(To be continued.) 








Correspondence. 


STREET-LIGHTS SUPPLY. 

frr,—Mr. Rutter has now explained more fully the terms to 
which the Worthing Gas Company is bound by the recent arbitra- 
jtion. This explanation contains only one redeeming quality, 
| which was not mentioned in the abstract of award given in the 
JouRNAL of 28th January, With this exception—the double tap, 
{whereby the size of the light may be regulated—the injustice 
, which it inflicts on the gas consumers and the gas company stands 
‘unmitigated, unexplained. Under these circumstances, it is much 
| to be regretted that Mr. Rutter did not disagree with the arbi- 
| trator for the local board, and leave the decision of the question to 

| an umpire, which, doubtless, he had the power to do. 
So far as the contract, settled by the arbitration, differs from the 
|' one about to expire, it seems to be in the addition of stringent 
| measures inflicted on the gas company. In the first place, it 
_ begins with a reduction in the price of gas to the street-lamps, of 
| 4d. per 1000 feet, whilst the existing price is already 25 per cent. 
, below that paid by the private consumer. Surely, the decision of 
,an umpire would have improved this state of things for the gas 

company. 

| Second, the company is now bound to give a minimum pressure 
of 7/10ths throughout the entire system of their mains (wherever 
there is a street-lamp) from sunset to sunrise, whether the street- 
lamps be lighted or no, I quote from the abstract of award. “The 
company is to furnish a sufficient supply of gas, having the illumi- 
nating power and purity hereinafter described, for lighting at all 
, such periods of the year, during the said term, upon such days and 
nights, and during such hours as the local board shall direct, the 











j 
' 


lamps now set up within the town, or hereafter to be set up, | 


, Which gas shall have a pressure, at every lamp-post, between the 
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hours of sunset and sunrise throughout the year, of not less than 
7/10ths of an inch head of water.” 

Mr. Wells, the manager of the works at Worthing, who has 
come to Mr. Rutter’s rescte, states that the local board light and 
extinguish the lamps when they choose. They extinguish, he 
says, at one, two, or three o'clock, according to their own views. 
You will now see the force of the portion of the quotation from 
the award which I have put in Italics. 

The pressure is absolutely to be maintained in the main, although 
the street-lights may be shut off at one, two, or three o’clock in 
the morning, for the award distinctly permits that the local board 
may omit to burn gas any evening they think proper, whilst it 
distinctly states that, between the hours of sunset and sunrise, the 
(minimum) pressure must be kept at 7/10ths throughout the whole 





year. 
Will Mr. Rutter inform us why he so tamely submitted to such 


tract, and who it was that drew it? 
Now, as to the pressure. 


0 ee and to give this all night must lead to a waste of gas by 


quite enough, and, if the opinion of any competent gas engineer had 
been taken, I have no doubt a pressure of 5/10ths would have been 
carried. Mr. Rutter objects to my experiments, which showed 
that the local board would get more gas than they paid for; but, 


own, I think it unnecessary to vindicate what I have previously 
stated. 

I admit that the double cock will, if attended to, assist in miti- 
gating the evils of which I complained ; but it only mitigates, and 
does not remove, my objection, that the unmetered light will burn 
more gas than the metered one, owing to the pressure lost in the 
meter; and, to paraphrase one of Mr. Rutter’s sentences, “ It is 
no new discovery on the part of Mr. J. 0. N. Rutter,” to put a 
double tap to a street-lamp. I have seen this done, thirteen years 
ago, in Holland, not by the clumsy mode adopted at Worthing, of 
putting a half-inch main-cock in addition to the ordinary lamp- 


an absurd clause as this being inserted in a public lighting con- || 


I submit that it is unnecessarily || 
large, to give 7/10ths as a minimum; more must be given at many || 


eakage, injurious to the gas company: 5/10ths would have been |) 


as he does so only by hypothesis, and not from experiments of his|| 








cock, but with both cocks formed in the same brass casting. 

In the fourth paragraph, Mr. Rutter seems to imagine that the | 
reason why I object to the terms of the Worthing award is, be-| 
cause in it he has endeavoured to arrive at a real, instead of con-, 
tinuing a fictitious, price for gas. Why, my objection is directly 
the contrary; for I con‘end that there is no reality, as the metered | 
lamp and the unmetered one will nut burn alike; and, to make the 


while an unmetered one burned 6 feet. | 
In the fifth paragraph, Mr. Rutter objects to my drawing a! 
parallel between a public light and a private consumer, and asks! 


“ being one hundred and fifty separate transactions?” The local | 
board, he says, is the largest consumer, and is entitled to have the! 
gas at a lower price. | 

Now, I have heard this language held before, and am not sur-| 
prised to hear it repeated by Mr. Rutter; but it is wrong, and can| 
only be held by persons who have not thoroughly studied the| 
subject. Let us consider the matter. To the local board at! 
Worthing there are 150 services to their 150 lamps; and, doubt-| 
less, many of those services are long ones. They require the 
pressure kept up in the mains during the entire night. Now, the! 
ordinary class of small private consumers will burn several lights 
on the one service, and they do not require the pressure maintained | 


at more than 3/10ths or 4/10ths, if at all, after bed-time. Does| 


! 
4 . . | 
small consumers, but 150 consumers with very disagreeable} 
requirements ? 


in the matter of account, there is one large sum, as if for a large 
consumer, and there is very little risk or loss from bad debts; but 
what does this risk amount to? why, about 2 per cent. on the 
average of cases. Local boards are, therefore, on the whole, not 
entitled to receive gas below the price paid by small consumers. 

I trust these observations will alter Mr. Rutter’s views, and 


lutely stand for a price per 1000 for street-lights similar to that 
paid by private consumers. Mr. Richards, the umpire in the 
Waterford arbitration, took this view; and, after four days evi- 
dence, he came to the conclusion which Mr. Rutter says is so re- 
freshing*—* he could not see how the practice he referred to could 
be supported by any intelligent person”—that practice was, 
| charging one price to private and another to public consumers. 
Since the remarks on the Worthing cese have appeared, I have 
received several letters from gas managers, tharking me for having 
drawn attention to the matter. I am also informed by a gentle- 
man who is engaged in the profession, and who knows the previous 
circumstances of Worthing well, that not only was the gas com- 
| pany dissatisfied, but so also was the local board—that it was a 


| continual war—that the squabbling, as reported in the loca! papers, 








| _* See the number of this Jovrwat for Jan. 28, 1862, page 60, for a verbatim report 
of Mr. Richards’s award in the Waterford case. 





the question, “ who would ever think of it ”—the public lamps—|| 


Mr. Rutter now see that the local board is not only, in effect, 150), 


that the next time he is engaged on similar business he will reso-| | 


| 
| 


| 
| 


one a test for the other, is to perpetrate a fallacy, and Mr, Wells), 
has proved it, for by his experiment a metered light burned 5°7,} | 


| 
| 





| 


Speaking as a secretary, sitting in his office, Mr. Rutter is right: || 
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was almost constant—and this alleged state of things is somewhat 
corroborated by the letter of Mr. Wells, the manager, who, writing | 
of the old contract, says, “ We were, by the terms of the contract, | 
entirely at the caprice of the servants of the local board. I am | 
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GRANTS OF PROVISIONAL PROTECTION. 

257.—Herman Scuatren, of Hesse Cassel, civil engineer, for “ Jm- 
provements in the manufacture or construction of gas-meters.”’ Jan. 
31, 1862, 


lalive to some of the difficulties which result from the board | 289—THomas Mossom Mrextxs, LL.D., of the Inner Temple, Esq., 


|having such control of the lamps.” I take notice of this, as Mr. | 
| Rutter states that the contract “now existing having given great | 
| satisfaction to the respective contracting parties, it was considered 
‘that it contained the principal conditions for another. There had | 
|been no complaints or disputes on either side.” I leave Messrs. | 
| Rutter and Wells to settle those discrepancies between them, as | 
ithey cannot both be right. | 
| With the concluding paragraph of Mr. Rutter’s remarks, I en- 
tirely concur, that “the award at Worthing is not likely to affect 
awards in other places.” I sincerely hope not; and, after the ven- 
\tilation it has received, I do not think it will. I am happy, there- 


fore, to take leave of this subject in accord with Mr. Rutter. 
16, Adam Street, Adelphi. GrorGE ANDERSON. 








Register of Pew Patents, 


2102.—Wiru1am Barnes, of the London Works, Smethwick, Stafford, 
engineer, for ‘Improvements in the construction of girders, frames, 
or other apparatus, fixed or moveable; and for certain peculiar forms 
or sections of iron used therein.’ Patent dated August 22, 1861. 
In the forms or sections of plates used in the construction of these frames 
or compound girders, one part is male and the other female. By 
bringing these parts together they become inserted, and being secured by 
bolts or rivets, effect a vertical union and continuous bearing, branching 
|or extending where required; and, in constructing the moveable parts of 
| railway turn-tables, the plates are bent, and formed into suitable parts or 
' segments, and secured in their respective places by bolts or rings, thus 
constituting one entire frame, forming its necessary cross-girders, which 
| can be produced to suit any angle for any number of roads upon the table. 
| The claim is for the form or section for plates, and the method of 
| securing them, so that they mutually support and strengthen each other; 
| also, the method of bending and forming the segments or turn-tables as 
| described. 


| 2176.—Epwanrp Joseru Hveurs, of the firm of Hughes and Son, patent 
agents, 123, Chancery Lane, London, for “ An improved apparatus for 
| collecting the gases which escape from furnaces.’ A communication. 
| Provisional protection only obtained. Dated Aug. 31, 1861. 
| Upon the plate of the furnace, and surrounding its opening, is a conical 
| cast-iron ring, fitted round the chimney, and provided with a suitable 
| number of openings to feed the furnace. At the upper part of the fur- 
jnace is placed a helmet-shaped pipe for receiving and delivering the gas 
|as collected. Around the bottom end of the said receiving-pipe, is 
|riveted an angular iron-hoop, which serves as a base for another conical 
/Ting, which surrounds the gas-pipe; which ring, by means of vertical 
;bars and screws, can be brought into a horizontal position. The 
, apparatus is provided with a cover, which can be raised by balance-levers 
;to admit of the materials to be melted. A hemispberical valve is pro- 
| vided which closes by its own weight, and opens if the gases, freely flow 
| thus serving as a safety-valve. To prevent the bursting of the cover 
and the conical rings, a narrow piece of sheet metal is riveted on them. 





| 
| 
| 
| 
| 
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APPLICATIONS FOR LETTERS PATENT. 

785.—James Newai, of Bury, Lancashire, railway-carriage builder, 
for ‘* Improvements in supplying gas to railway-carriages, stations, steam- 
boats, and other vessels, omnibuses, or other carriages, at any required 
pressure”’ March 21, 1862. 

804.—Tuomas Frepertcx Harz, of Bristol, brass-founder, for ‘ Jm- 
provements in valves.” March 22, 1862, 

811.—Samvet Exuison Turner, of Birkenhead, Cheshire, for “An im- 
proved apparatus for burning a mixture of inflammable gas and air.” 
March 24, 1862. 

$19.—Ecutix Morynevx, junior, of Seaview, Enniskerry, Wicklow, 
for “ Improvenients in air, gas, and vapour-engines.” March 25, 1862. 

824.—Turornie Gumat, of No, 43, Rue des Groseillers, Mons, 
Belgium, civil engineer, for ‘‘ Improvements in the construction of venti- 
lators for the ventilation of mines and furnaces.” March 25, 1862. 

826.—Wi1u1am Parmer, of Sutton Street, Clerkenwell, London, E.C., 
for “‘ Improvements in lamps.” March 25, 1862 

838.—Joun Tayxor, civil engineer, and Cuartes Henry Mincurn, 
accountant, both of Manchester, Lancashire, for “4 suspender or im- 
proved gullery for supporting the shades of gas, or other lights,’ 
March 26, 1862. 

862.—James Jones, of Mersey Bank, Warrington, Lancashire, engineer, 
for ‘* Improvements in apparatus for raising and forcing liquids,”’ 
March 28, 1862. 

866.—Evcine Tuxopore Novaruter, of Paris, manufacturer, for “ An 
improved ventilator.” March 28, 1862. 

869.—Epmunp Smiru, of Hamburgh, gas-meter manufacturer, for ‘* Im- 
provements in wet yas-meters,”” March 28, 1862. 

| 921.—Henman Lorenz, and TsEopore Vettes, of Berlin, Prussia, for 

| ‘* Improvements in filters,’’ April 1, 1862, 

927.—Wiit1amM Mata, of Skinner Street, London, E.C., gas engineer, 
for ‘* An improvement in the manufacture of gas, and improved oppa- 
ratus to be employed in such manufacture.”’ April 2, 1862. 

















Barrister-at-law, and of 44, Chancery Lane, London, W.C., for “* The 
production of a projectile and explosive force to be used in instruments 
of war, for an electric gas-gun and electric gas-shell, for a method of 
using the recoil of weapons, for the purpose of increasing the pressure 
of elastic fluids, for the ;»roduction of a projectile force, for a method 
of rapidly loading weapons at the breach, and of a motive force to be 
used in an electric gas-engine, or other engines.’ Feb, 4, 1862. 

439.—Freperick Barnett, of 230, Oxford Street, London, W., for 
“ An improved lamp or lantern for street-lighting, and other purposes.”’ 
Feb. 19, 1862. 

499.—Joun Carwasy, of 7a, Skinner Street, London, E.C., patentee and 
manufacturer of apparatus for the safe and economical use of gas, for 
“* Improvements in turning, managing, and regulating the taps and valves 
of gas-pipes.”’ Feb, 25, 1862. 

555.—James Siw, of Aberdeen, N.B., manufacturing chemist, for “ Jm- 
provements in the construction of gas-melers.” March 1, 1862. 

559.—Prerre Josern Guyet, of Paris, civil engineer, for “* Jmprovements 
in taps or valves.” March 1, 1862. 

578.—Tuomas Tit1am, of Church Street, Deptford, Kent, crematine 
manufacturer, for ‘dn improved method of purifying gas.” March 3, 
1862. 

635.—Francis Rosert Newton and Hiram Copp, both of Esher Street, 
London, 8.W., for “An apparatus for indicating and measuring the flow 
of liquids.” March 8, 1862. 

664.—ALPHonsE Rene LE Mire ve Normanpy, of Odin Lodge, King’s 
Road, Clapham Park, London, 8., for “An improved method of connect- 
ing gas, and other pipes.”’ March 12, 1862. 

692.—Ricuarp ARrcHIBALD Brooman, of 166, Fleet Street, London, 
E.C., patent agent, for ‘* Jmprovements in apparatuses for measuring and 
regulating the flow and pressure of gas, parts of which are applicable to 
hydraulic receivers, and to steam-generators.” A communication. March 
13, 1862. 

699.—Rvupotpx Scrompure, of 90, Cannon Street, London, E.C., and 
ApvotrpH Batpamus, of Charlottenburg, in the city of Berlin, Prussia, 
for ‘* Improvements in purifying illuminating-gas.” March 13, 1862. 

705.—Grorct Henry Sanzorn, of Boston, State of Massachusetts, 
U.S. A., for “ Improvements in gas-regulators,” A communication. 
March 14, 1862. 

722.—JoHun Avery, of 26, Mark Lane, London, E.C., for “ Improvements 
in purifying coal.” A communication. March 15, 1862. 

727.—WituiaM Crank, of 53, Chancery Lane, London, W.C., engineer 
and patent agent, for “* /mprovements in water-meters.” A communi- 
cation. March 17, 1862. 

731.—Lovis Prerre Moncrvuet, of 7, Rue Vivienne, Paris, for “An 
improved cold vapour generator, which may also be used in the carburation 
of illuminating gas.’’ March 17, 1862. 

734.—Joun Weems and Witt1am Weems, both of Johnstone, in the 
county of Renfrew, N.B., engineers, for ‘ Improvements in apparatus 
Sor indicating the pressure or quantity, and in regulating the discharge of 
fluids.” March 17, 1862. 

744.—Tuomas Myers, of Brighton, Sussex, gentleman, for “ Jmprove- 
ments in meters for measuring water, gas, or other fluids, March 
17, 1862. 

759.—Freperick Warner, of 8, Crescent, Cripplegate, London, E.C., 
for ** Improvements in cocks or taps.” March 18, 1862. 

765.—Ropert Wutson, of Patricroft, near Manchester, Lancashire, 
engineer, for ‘‘ Improvements in hydraulic presses, and in machinery or 
apparatus for raising or forcing liquids.” March 19, 1862. 

778.—Epwarp Frexp, of Buckingham Street, Adelphi, London, W.C., 
consulting engineer, for ‘‘ Improvements in apparatus for regulating the 
Slow of gaseous, and other fluids.” March 20, 1862. 

804.—Tuomas Freperick Hatz, of Bristol, brass-founder, for “ Im- 
provements in valves.’’ March 22, 1862. 


824.—TueorPHiLe Gurpat, of 43, Rue des Groseillers, Mons, Belgium, 
civil engineer, for “‘ Improvements in the construction of ventilators 
Sor the ventilation of mines and furnaces,”” March 25, 1862. 

838.—Joun Taytor, civil engineer, and Cuartes Henry Mincurn, 
accountant, both of Manchester, Lancashire, for ‘4A swspender or im- 
proved gallery for supporting the shades of gas, or other lights.’’ 
March 26, 1862. 


NOTICES TO PROCEED. 

2901.—Luxe Smirx and Matrruew Smit, both of Heywood, near 
Manchester, Lancashire, mechanics, for “* Improvements in raising 
liquids, and in apparatus connected therewith, parts of which are av- 
plicable to improving the quality of fermented liquids.” Nov, 19, 
1862. 

2933.—Renit pe Crerce and Emite Cuazexes, of Brussels, Belgium, 
mechanical engineers, for “‘ Improvements in apparatus for raising 
and supplying water to bvilers, and for other purposes.”’ Novy. 22, 
1861. 


2944.—Joun Weems, of Johnstone, Renfrew, N.B., tinsmith, for “ Jm- 
provements in the manufacture of metallic tubes, and in coating or 
plating metals.” Nov. 23, 1861. 

3006.—Brngamin Pitt, of 34pGreat Carter Lane, London, E.C., engineer, 
and James Joun SHED of 1, Weardale Villas, Earl’s Court, 
Kensington, W., for ** J nts in cocks or valves for the passage 
of fluids,”’ Nov. 28,1 















a 


eget: 
9 3 ; 


























THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT, 


[April 8, 1862. 








218 


264.—Epwarp Henry Crapock Moncxton, of Fineshade, in the county | 
of Northampton, Esq., for “‘ Improvements in the application of elec- 
tricity for obtaining ammonia, and other useful products, during the cone | 
og of coal and fuel, and in the apparatus employed therein.” Jan. | 

1, 1862, 

555.—James Sim, of Aberdeen, N.B., manufacturing chemist, for “ Jm- | 
provements in the construction of gas-meters,’’ March 1, 1862. | 

571.—Henry Bowen, of Cardiff, Glamorgan, gas engineer, for “* Improve- 
ments in gas-meters.” March 1, 1862. 

650.—Henry Henman Kromscuroeper, of 32, Princess Terrace, 
Regent’s Park, London, N.W., for ‘ Improvements in gas-meters.” 
March 10, 1862. 


Parliamentary LEntelliqence. 














HOUSE OF LORDS. j 
Monpay, Marcu 24, 1862. 
The CaterHam Warter-Works Bill was read a third time, passed, and | 
| sent to the Commons. 
| The BraAprorp Corporation WareEr Bill was brought from the Com- | 
mons, read a first time, and referred to the Examiners. | 


| 
| 





| TurspAy, Marcu 25. 
| The Bottincton (PrestBury) IMPROVEMENT AND LIGHTING Bill was | 
brought from the Commons, read a first time, and referred to the 
| Examiners. 


| 


| Trurspay, Marcu 27. | 
| The Leeps New Gas, the FALMoutn Water, and the DunpEz WATER 
| Bills, were read a third time, passed, and sent to the Commons. 


Fripay, Marcu 28. 


The Stretrorp Gas Bill was committed. 
The Barnstey Loca Boarp or HEAtrH and the HECKMONDWIKE | 
|| GAs Bills were brought from the Commons, read a first time, and referred | 
to the Examiners. | 


Monpay, Marcu 81. 
The WAKEFIELD WATER Bill was committed. 


Tuespay, Aprit 1. 
The Braprorp Corroration WATER Bill was read a second time and 


committed. 
The Kent Water Bill was reported, with amendments. 





THURSDAY, APRIL 3. 
Petitions were presented against the Bottincron (PrestBury) Im- 
PROVEMENT AND Licutine Bill, from the ratepayers of Bollington, and 
James Lee Harwar and persons signing. 





Frmay, Apriu 4. 
The Kent Warer Bill was read a third time, passed, and sent to the 
Commons, 


HOUSE OF COMMONS. 
Monpay, Marcu 24, 1862. 

The Botiincron (PREsTBURY) IMPROVEMENT AND LIGHTING Bill was 
read a third time and passed. 

The Barnstey Locat Boarp or Hrattn and the HeckmMonDWIKE 
Gas Bills, as amended, were considered, and ordered to be read a third time. 

The Wootwicn, PLumsteap, AND CHARLTON. &c., GAs, and the KENT 
County Gaou anp Lunatic AsyLum (WATER Surrty) Bills, were read 
a second time and committed. 

The Legps Water Bill was read a first time, and referred to the 
Examiners 

A petition was presented against the Hicuways Bill, and two against the 
ParocuiAu AssEssMEN's Bill. 


Turspay, Marcu 25. 
The East Lonpon Warer Bill was read a first time, and referred to the 
Examiners. 
Two petitions were presented against the Higuways Bill. 
PAROCHIAL AssessMENTS Bill.—Petitions against the Bill were presented 
from the London Gaslight Company; and eleven others. 


TuHurRspDAY, Marcu 27. 
The HeckMonpwikeE Gas Bill was read a third time and passed. 
Three petitions were presented against the Higuways Bill. 
| Parocntan Assessments Bill.—Petitions against the Bill were presented 
from the Liverpool United Gas Company, the Birmingham Gaslight Com- 
| pany, the Dover Gaslight Company; and six others. 








Fripay, Marcu 28. 

The Caternam Warer-Works Bill was read a first time, and referred 
to the Examiners. 
| Five petitions were presented against the Hicnways Bill. 
| PAROCHIAL AssEssMENTS Bill.—Petitions against the Bill were presented 
| from the Bolton Gas Company, the South Metropolitan Gaslight Company, 
| the Preston Gas Company, the Bristol Water-Works Company, the Sunder- 
} land and South Shields Water Company, the Sunderland Gas Company, the 
| Bath Gas Company; and five others. 


| 
| 





_ i 


| Bills, were read a first time, and referred to the Examiners. 


| light Company, the Leicester Water-Works Company, the Nottingham Gas- 
| light and Coke Company, the Leicester Gas Company, the Sheffield Water- 


| from the Staffordshire Potteries Water-Works Company, the Lancaster Gas/| 


| them with water, if they had this clause repealed. 


Monpay, Marcu 31. 
PAROcHIAL AssEssMENTS Bill.—Petitions against the Bill were presented 


from the Burslem and Tunstall Gas Company; and eight others. 
A petition was deposited against the Kenr Country Gaou ayp Lunatic 


AsyLum (WareErR Surrty) Bill. 


Tvespay, Aprit 1. 
The Leeps New Gas, the Fatmoutru WareEr, and the DunDEE WaTER 


Five petitions were presented against the Hicuways Bill. 
ParocutaL AssessMENTs Bill.—Petitions against the Bill were presented 
fram the Newcastle-unde-Lyme Gaslight Company, the Portsea Island Gas- 


Works Company, the Derby Water-Works Company, the Ashton Gas 
Company; and seven others. 








WEDNESDAY, APRIL 2. 
The Leeps WaTeER Bill was read a second time, and committed. 
PaRocHiAL AssessMENTs Bill.—A petition against the Bill was presented 
from the Bristol United Gaslight Company; and one other. 


Tuaurspay, APRIL 3. 


| 
A petition was presented against the Hiamways Bill. | 
PARocuiAL AssEssMENTs Bill.—Petitions against the Bill were presented | 


Company, the Bangor Water and Gas Company, the Derby Gaslight and| 
Coke Company; and five others. 


Fripay, Apnrit 4. 


A petition was presented against the Hianways Bill. 
PAROCHIAL ASSESSMENTS Bill.—Petitions against the Bill were presented | 


| from the Imperial Gaslight and Coke Company, the Cambridge Gaslight! 





Company, the Boston Water-Works Company, the Leeds Gaslight Company; | 


; and one other. | 





HOUSE OF COMMONS. || 


(Before Mr. W. O. Srantey, Chairman ; Mr. Hansury, Mr. Sr. Aubry, || 
Mr. Rocers, and the Hon, Captain Citv¥.) | 


BRADFORD CORPORATION WATER-WORKS BILL. 
[Continued from Page 185.] | 
| 
| 


! 
Tvrspay, Marcn 11. | 
J.W. Leather, Esq., examined by Mr. CLABON. 
T am the engineer of the Bradtord corporation, and was engineer of the! 
water company before the works were purchased by them. I was concerned 
with the original construction of the works in 1842. According to the 
works as purchased by the corporation, we were authorized to carry on our | 
water by a conduit to Bradford. We had two reservoirs on the way to | 
Bradford. Then, a reservoir was constructed for the compensation of mill- 
owners, if they thought fit. About half a million gallons per day were given | 
by that scheme. In 1854, the company obtained power to go into the 
valley of the Wharfe, and appropriate in that valley the following waters :— 
We appropriated areas of 5690 acres and of 200 acres; and, passing under || 
several tunnels, and across numerous bridges, we passed from the valley of 
the Wharfe into the valley of the Aire, where we have another area of 5180, 
acres, less for canal 290 acres. Then we cease our gathering, until we come | 
to a point leading on to Bradford, where we have a level. We have a reser- |} 
voir at both the compensation-areas, for storing the water. Those two areas | 
might give 14 million gallons per day, giving to the millowners one-third. '} 
We cannot get reservoirs to store the whole of that, and we, therefore, do 
not expect more than from 7 or § million gallons a day from those two | 
areas. On the banks of the Wharfe, we have a gathering-ground of 7390 
acres. In the valley of the Aire, the ground is so extremely steep that | 
there was no possibility of getting any reservoir into the gathering-ground. || 
Still, we have continued to have a reservoir as marked upon the map to 
compensate the millowners on the river Aire. The minimum flow from || 
these two gathering-grounds has been 1 million gallons per day. We can | 
get 82 million gallons into the reservoir near Bradford. In 1854, we pro- | 
posed another compensation-reservoir; and, between 1854 and 1858, it was || 
deemed necessary to make a service-reservoir. From that we gave from | 
$00,000 to a million gallons, and that, added to our other sources of supply, 
gave us a total of about 10 million gallons. There was half a million the), 
canal company; 84 millions by the works of 1854; and an additional mil- | 
lion by the works of 1858. Under the Act of 1854, the corporation obtained | 
powers enabling them to purchase the old works of the company and the | 
new. They made that purchase. The sum they gave was about £230,000, | 
including the works aud the liabilities. The Act of 1858 was obtained by 
the corporation. The total borrowing power of the corporation under their | 


| existing Acts is £650,000. £610,000 of that have been actually expended. | 
| The sums | have certified as still due, amount to about £21,000. 


l expect || 
to have to certify for further works, which will involve a further outlay of | 
£37,300. For reservoirs, cottages, and other matters, { put down £10,009; 

and perhaps £10,000 more will be required. I pnt down £5000 for com- 

pensation. Accommodation and other extras will bring up the sum toabout | 
£38,000. Adding that to what has been already expended, we have a total | 
of £699,882 —in round numbers, £700,000. Tbe corporation now have ou-y | 
a power to borrow a lesser sum, and we want a larger margin. ‘There have | 
been town meetings held, authorizing the corporation to ask for a further | 
sum of £100,000. We took a period of five years to complete the works. | 
The high-level works were to be completed in two and a half years, but we | 
think five years is a reasonable time within which to prescribe the limit. 

There is an abandonment of the conduit mentioned in the bill. It is not | 
proposed to construct that conduit now, and I think the corporation shou! || 
have power to abandon it. By the 20th section, arrangements are made to | 
dispeuse with certain clauses in order to protect the interests of Mr. Williax 

Farrand. We authorize him and his heirs to deal with the corporation as 

they may think proper. With respect to the clause which proposes to r2- | 
peal the 52nd section of the former Act, the object of the corporation in | 
desiring the repeal of that clause is,to enable the corporation to suppy | 
water to the out-districts on the usual fair and equitable terms. ‘There | 
are parties in those districts desirous of having our water, and the general 
course of our works goes near those districts. The corporation could supp'y , | 
I know of no reaso: 


why these restrictive amounts should be retained, as they are in the formner 
¢ 
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bill: The clause which we now require to repeal has a most prohibitory 
effect. There is a limitas to quantity, and no one is benefited by that 
limit. No more water would: be abstracted than would be taken, if those 
places wereincluded. There‘is a sanitary object which would be effected 
by giving water to those -places, and that would be effected by the 
repeal of the 52nd-seetion. I am now stating that, even if we had 
| not powers 'to-sell to those townships, we should require for Bradford all 
the water we abstract—namely 10 million gallons per day. In point of fact. 
| we should use our 10 million gallons per day, whether we supplied those out- 





| very rapid rate, and had nearly quadrupled in the course of thirty years. 
| In the decennial period from 1841 to 1851, the increase was 50 per cent., 


1851 to 1861, it would have amounted to 162,000; but it only reached 
106,000. There was, therefore, a falling-off of 56,000 people; and that 
| 56,000 would be-larger than the whole of those out-districts contained. 
There is another reason for requiring the repeal of the clause, and that is, 
that several of those places are inadequately supplied at present. Bingley 
|is now partially supplied by Mr. Farrand. There is a water-work com- 
|pany at Keighley, which could give them a quantity of water at a cheap 
|rate~cheaper than we could supply them at. Our bill is not compulsory. 
|It simply enables us to sell. Shipley has also a supply, and Shipley supplies 
| Windhill. We pass through Shipley and Bingley with our conduit. We 
|cannot get to other villages without passing through both Shipley and 


| board of Shipley that they will not give any supply to that place without 
the consent of that local board. Some of those places are very badly off 
for water indeed. The population of all those places is mentioned on the 


by agreement to places not only within but without their district, bevond 
their limits. The first suggestion of such a limitation, with regard to us, 


those possessed by Halifax, to supply water within and without their limits. 
Keighley has 18,815 inhabitants, and Shipley 7098. In point of fact, we 
are seeking. for powers to give water to 30,000 people who have no water; 
and, also, to give water to others, amounting to 39,000 people, who have 
| already a short supply. 

Cross-examined by Mr. CALvert: We have weirs as well as a compen- 
sation-reservoir. The water flows over the weirs. We do not supply 
Thornton at present; and the same answer applies to Clayton. J 
that the restrictions in the clause are practically prohibitory. Some of the 
out-townships have wells at present, and many of them take water from 
springs. Water is very scarce in most of them. We may take as much 
water from the reservoir as we please, and waste it if we like. We shall 
not, under this bill, take any more water if the Act is passed than if it be 
not passed. Supposing our object is gained, and that these restrictions are 
removed, we shall not take any more water than our conduit will carry. 
The conduit does not enable us to appropriate the whole water of the dis- 
trict. We shall bring down as much water as the conduit will carry. We 
shall apply the whole of it to the inhabitants. If not, the remainder of it 
will be turned by the corporation of Bradford into the Bradford Beck, for 
sanitary purposes. Of course, if this bill were carried, there would be so 
much. taken away from the sanitary purposes of Bradford, because the sup- 

ly of water to that borough would be diminished. Bingley is now supplied 
by means of springs on the estate of Mr. Farrand. In 1858, we did not offer 
to include anything in the bill but what it .at present contains. Mr. Far- 
rand objected strongly at that time to Bingley being left in, and it was 
struck out before we took any action. Ido not remember about Shipley, 
but, I believe, it was not in the bill. 

Cross-examined by Mr. Ricuarps: In the bill of 1854, Shipley was 
included when the bill was deposited; but Shipley was struck out by con- 
sent on our part; and Shipley obtained their Act for having a local board. 
There is no doubt ‘that Shipley has the cay to supply Windhill. The 
—_— we are now seeking are not compulsory. They are only permissive. 

e propose to introduce Shipley and Windhill into this bill, with this proviso, 
that we will not supply either unless with the consent of their respective 
boards. We ask now to introduce into this bill that. which was struck out 
of our. bill in 1854. We incorporate the Water-Works Clauses Act in our 
present bill. If Shipley and Windhill are put into our bill, the powers to 
supply those places would be compulsory; but then a qualification has been 
offered to those two districts that no water shall be supplied except with 
the consent of their respective boards, and that makes the bill permissive. 
If we entered Windhill, we should not have compulsory a to supply it, 
because of the qualification I speak.of. We pass through Windhill in get- 
ting at Apperley, and we believe that the more places we supply the more 
remunerative will our project become. It is my impression that Shipley 
will be —— to cast off Windhill, because of the very limited supply of 
water which it has for itself. The distance from our present high-water 
service to the centre of Idle, is about two miles. I believe Idle could be 
su cate by our low-level service. We propose to go to Eccleshill. There 
ae t be a few houses at the extreme summit of Idle which, perhaps, could 
not be reached by our low-level service, but, I believe, they could all 
be reached by it. They would be supplied by an off-shoot from the main, 
which has an elevation of 50 feet higher than the reservoir. There is no 





high-level service. We do not intend to supply a single inhabitant at 
Windhill without the consent of the local board there. I do not know that 
the Shipley board of health has the power to borrow money upon the 
security of the rents; but, if that be so, it might “egened them;from becoming 
our consumers. The population of Shipley has greatly increased, from 
3270 to 7098, but then Shipley is an exceptional case, Mr. Salt having 
established his works at Salt Aire, which is part of Shipley. The Halifax 
corporation supply places which have no other sources of supply. 


Re-examined by Mr. CLazon: There is a Local Act for Shipley, and if 
they borrow money it must be under the provisions of that Act. The 
Shipley Act enables the two local boards to agree together. There is a 
large portion of Bradford which requires water from the high service. 
The high service will have as much to do as it is capable of doing in Brad- 
ford. We could not direct any of it to Idle. If the corporation should 
turn any of the water into Bradford Beck, it would go on to Leeds by the 
river Aire. 

Mr. Lott recalled, and examined by Mr. CLERK. 

The level of the township of Idle is somewhat about 500 feet above the 
| level of the sea. The bulk of the village itself is above that level, but I 
have not the exact figures here of the summit of the hill on which Idle 
stands. I believe it would be 50 or 60 feet more. The highest part of 
Idle would, therefore, be about 550 feet above the level of the sea. All the 








THE: JOURHAL OF GAS “LIGHTING, WATER SUPPLY, & SANITARY’ IMPROVEMENT. 


townships or not. The population of Bradford -had been increasing ata | 


jand, had it gone on in the same ratio for the next decennial period, from | 


| Bingley. The corporation of Bradford have distinctly informed the local | 
map. The Halifax corporation have an extensive power to supply water | 
emanated from the corporation of Leeds, who propos@ to take water from | 


the Wharfe. In 1853, the corporation of Leeds gave notice of their inten- | 
tion to apply to Parliament, and they then applied for powers, similar to | 


I repeat | 


doubt, whatever, that we could supply the whole of Idle by means of the | 


21yv 





| levels marked upon the map are accurate. I have got a calculation of the 
| population we propose to supply under this bill. The total population of 
all the townships which we sought to be added by the bill is 68,102. One 
of these, Bingley, has 13,249. Keighley has 8215. Shipley has 7098, and 
Windhill has 3000, making 42,162, to which in no case would a supply of 
| water be given by thecorporation of Bradford. We go through Huntsworth, 
| and Gomersal, which has.11,000._ That reduces the new population pro- 
sed to be supplied to 15,415. There is a limited supply from the high+ 
| level service. 
| | Cross-examined by Mr. CALvert: I was examined as a witness yester- 
| day. This new light did not break in upon me during the night. Idle can 
| be supplied from the works which now exist. The whole of the village 
could be — from the Wharfe. Some of the places proposed now to) 
be supplied cannot be supplied from the Wharfe works. Cleckheaton | 
can; Gomersal cannot. aneneeth cannot. Tong cannot. We can 
carry on our works by the line of the Lancashire and Yorkshire Railway 
Company from Bradford to Cleckheaton. We shall supply Gomersal 
from the high-level main, if practicable. We shall supply Tong and Huns- 
worth also from the high level. We can supply Apperley and Windhill. 
Some of the places I have mentioned may probably increase in population. 
Some of them appear to be stationary. Heatley and Cleckheaton are two | 
most important places. Thornton increases. | 


Cross-examined by Mr. Ricuarps: I still unhesitatingly say, that we! 
can supply the higher parts of Idle from the low level. The reservoir} 
would not effect a supply to Idle, but we should require a head of water.’ 
That hegd will always be in the conduit. In our bill of 1858, we proposed | 
to supply many of the villages from a high-level main. We did not then} 
attempt to take Idle into our calculation. 


| John Frederick Bateman, Esq., examined by Mr. CLERK. 
| Ihave been engaged for many years past with water-works in various 
parts of the kingdom, and in advising corporations on the subject. Iam 
| uequainted with the supply to Bradford and its neighbourhood. I was con- 
sulted in 1852 and 1853. I then laid down a scheme for the supply of 
Bradford by the corporation. I am aware of the circumstances under) 
which the works of the company were sold to the corporation. I am also 
| aware that a certain area was appropriated to Bradford for the supply of, 
water, on the condition of their constructing reservoirs elsewhere for the 
compensation of the millowners. The question of arbitration was left, and 
was decided by Sir William Cubitt. The reservoirs then constructed will 
be of great advantage to the millowners, and, indirectly, to the town of 
Leeds. There will be a larger quantity of water given them by the appro-, | 
priation and use of the springs. The effect is to increase the volume in dry 
weather; and, in consequence of such advantage, all compensation by com- 
pensation-areas are of advantage tothe streams. The quality of the water 
in dry weather will be materially improved by discharging the softer water 
at the compensation-reservoir. The cost of the works has been very con-' 
siderable. That has arisen ina great measure because of the distance of 
the works from the town, and the necessity of constructing all the works 
before the supply was given. I have considered the proposal that the cor- 
poration should be able to sell their water on fair terms. That would be a 
benefit to Bradford, and a great boon to the districts which would obtain a 
supply. Several of the townships can now gy | get a supply. [hardly | 
know where they could get a supply themselves. Many of them are in coal | 
districts; and I do not know how they could be supplied, except by the in- 
tervention of Bradford. Their streams are greatly polluted by the coal- 
mines in their respective neighbourhoods. Cleckheaton, and the districts 
north and south of Bradford, have their streams greatly polluted; and then 
at Pudsey and elsewhere the streams are polluted by woollen manufactories. 
Bradford has not increased in the last ten years in the ratio that it did in} 
the former ten years. In 1852, the wants of Bradford'were expected to be | 
very large at the rapid rate the town was then progressing in population. 
I then = down the scheme at 10 million gallons, and Mr. Leather un- | 
willingly agreed with me. But, Bradford has not progressed as it was 
expected it would have done. Water compensation is considered 
full compensation for all the streams abstracted, and that is the rinciple | 
' 
i 








on which water compensation was given in the present case. The total 
quantity of water for the supply of the town is estimated, and then a fair 
pm apne generally one-third, is given as compensation to the millowners. 
am aware that Sir William Cubitt was appointed to arbitrate on the sub-| 
ject. That was done under the 55th section of the Act of 1854. He deter-| 
mined the size of the reservoirs.. In 1858, ata time when no fresh water | 
was proposed to be taken, a clause was inserted in the bill limiting us to. 
a minimum price for the water. I never saw a minimum price in an Act | 
before. I saw a maximum one mentioned. That minimum price must act | 
most prejudicially. In fact, under ordinary circumstances, it must have a 
prohibitory effect. Some townships would perhaps be compelled to give 
the price specified by the Act. There is the case of a cottage, for instance, 
taking perhaps 12 gallons per head per day. The water to that cottage, 
could not be sold, under the prohibitory clause, at less than 1s., and that) 
is tantamount to charging every cottage 20s. per head per annum. The 
ordinary rate for water-rent to such a cottage would be from 5s. to 10s. 
There is a stipulation in the Water Clauses Act, which —- companies 
to supply houses at 2d.a week. Thatis8s.8da year. These two prices 
are quite inconsistent with one another,and yet that-Act is embodied in the , 
one for supplying Bradford with water; so that, while the corporation of) 
Bradford would not be allowed under the Act of 1858 at less than 1s., the 
people under the Water Clauses Act would have a right to demand it at the 
rate of 2d.a week. I do not know what they charge at Halifax. In Man-| 
chester, the rate is 6d. in the pound for domestic purposes, and 3d. in the 
pound for public purposes, making 9d. altogether; and, in the surrounding | 
district, it is 1s. in the pound on the rental. I cannot see how Leeds would 
be injured by our adopting the Water Clauses Act. Leeds cannot gain any | 
advantage by Bradford being prevented from selling its water to the best | 
advantage. I am told the emg x 4 clause was imposed by the op 
sition of the Leeds corporation. If the price were rendered such that | 
people could buy it more freely, then Bradford would take far more, and | 
then the surplus they are entitled to would flow down the Wharfe, and 
they would get more than they bargained for, but then the people of Brad- 
ford could turn it into the Bradford Beck, or sell it. So far as any of the! 
consuming districts were concerned, they would still get the advantage of | 
the water, though it might be sold in its transit. The corporation of Leeds | 
do not supply Cleckheaton at present. We have no right, I believe, to| 
supply any of those places now. In Halifax, Manchester, and elsewhere, 
they charge as much in rates as will cover the amount of the interest on 
thedebt. In Glasgow, the rate at present is 14d. in the pound. That upon 
a £10 house would be 12s. The price will vary at from 3d. to 6d. for 
domestic purposes. In the out-townships, where the rental of the houses 





| is lower than it is in the town of Bradford, the water-rate would also be 
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house in the out-townships would pay less. 

Cross-examined by Mr. CatvertT: The sources for supplying Bradford 
in 1852 and 1853 were the same, but the plans were different. The demand 
for water for manufacturing purposes is, I believe, very large now. I think 


that it will go on increasing, like most manufacturing towns. I believe no 
compensation was given in 1854, except to the mills. The Leeds works 
were not in existence in 1854. If any had been in existence previously, 
they had been abandoned. Under the Act of 1858, the Bradford — 
tion could supply all the out-townships by charging 1s. per 1000 gallons. 
The restriction in the clause applies to supplying in bulk, and not to a re- 
striction by the corporation. The Bradford corporation are entitled to all 
the water they like to take from all the appropriated areas arising from the 
Wharfe and the Aire. 

Re-examined by Mr. CLerK: I am aware that the Leeds corporation had 
a pumping-station at’Arthington, on Lord Harewood's property, previous to 
1854. , In 1852, they got permission to have a pumping-station there, so 
long as Lord Harewood did not object; but his lordship did object, and then 
the station had to be abandoned. It would be a great convenience if the 
corporation were to sell to the various townships in bulk, and then to allow 
the local boards to sell to the inhabitants. Manchester sells to Salford at 
the general price of 3d. per 1000 gallons. I do not know what the practice 
is at Liverpool. The clause of 12d., plus the expense of collection and dis- 
tribution by the local boards, is virtually a prohibition, because the people 
would go anywhere rather than pay such a price for their water. There 
would be an expense of 3d. per 1000 gallons, in addition to the shilling. 
. By Mr. Catvert: I believe Manchester supplies Bolton as well as Sal- 
ford, and that it is sold in bulk. 

Mr. CLERK stated, that this was the promoters case. 


Mr. CaLveErt, in addressing the committee on behalf of the corporation 
of Leeds, said that undoubtedly the Act of Parliament limited the purposes 
for which the water should be supplied to the Bradford corporation. The 
power of taking the water at all in the district was limited by the Act. If 
the committee would look at the General Act, they would find that a 
limitation existed, and, when they came to inspect the clauses under which 
these particular works were constructed, they would also discover that 
these works were to be for a specific and defined purpose. In point of fact, 
that purpose having been defined, all the powers were given, in order that 
that purpose might be accomplished. For instance, the 43rd section of the 
Act of 1854 stated that water was to be taken from the streams for the pur- 
poses of the Act. It was quite a mistake, then, to suppose, notwithstand- 
ing the evidence given by Mr. Forster yesterday, that the Bradford corpo- 
ration could take all the water, and waste it if they thought proper. If 
they did so, there could be no doubt that an action would lie against them, 
because they would be taking water for other than the purposes stated in 
the Act; and there would, undoubtedly, be a verdict against the corpora- 
tion of Bradford in such acase. The Court of Chancery would restrain 
them from taking it for any other purposes except those described in the 
Act of Parliament. This consideration would remove much of the doubt 
which hovered over the case, because so much water as was not required for 
the purposes for which Parliament had given certain powers, must be 
allowed to flow over the weirs, and so on to the borough of Leeds. These 
clauses were beneficial in their design. He admitted that whatever water 
was necessary for the bond fide purposes of Bradford might be taken, that 
whatever came within the provisions of the Act of 1858, might be taken. 
In 1854, the corporation of Leeds were drawing water from the Wharfe, by 
virtue of a contract they had with Lord Harewood. The consequence was, 
that it was a mistake to suppose that the Leeds corporation had in any 
way interfered with the Act of 1854; but, when the Act of 1858 was before 
the parliamentary committee, that corporation appeared, and then certain 
provisions were inserted, after a great deal of careful consideration and dis- 
cussion. The object of the Bradford corporation in coming before the com- 
mittee on the present occasion, was to repeal what had been decided by the 
enn committee of 1858, without any change of circumstances 

aving taken place in the interim, to justify such a departure as was now 
proposed, from that Act of 1858. Instead of being able to Fae petitions 
from the out-townships in favour of the present bill, the Bradford corpora- 
tion could only produce two of such petitions. Moreover, the witnesses 
called were witnesses in the service of that corporation; and, after all, the 
main object of the bill was admitted to be—the relief of the finances of 
the town of Bradford. Bradford had not increased in the ratio which 
many persons had expected, and now the existing restrictions were to be 
repealed, in the hope that the Bradford corporation might possess them- 
selves of a more profitable undertaking; not, as was alleged, to confer any 
benefit on the outlying districts, but simply and solely to benefit the town 
of Bradford. Therefore, all the talk they had indulged in respecting the enor- 
mous boon they were going to confer on the districts was mere moonshine. 
The question was, was the proposed change to be made, not to benefit the 
out-townships, but to recoup the finances of the town of Bradford? The 
arguments used by his learned friend, Mr. Hope Scott, relative to the artisan 
living just outside the Bradford boundary had, therefore, no bearing what- 
ever upon the question. The committee had been told by Mr. Bateman, 
and other witnesses, that there had been an emigration from Bradford; 
but now they were informed that that emigration had stopped, and 
that an increase of the population in Bradford might fairly be reckoned 
upon. That being so, let the committee look forward to ten years hence, 
and then they would find that there would be a vast increase in the manu- 
factures and population of the borough. What, then, would be the conse- 
quence? Why, then the corporation of Bradford would come before Par- 
liament, and say that 10 million gallons were not sufficient to meet the 
demand—that they would require 10 million gallons more; and thus the 
water of the Wharfe would be taken away, not for the supply of those living 
upon its banks, but for the supply of those living upon the river Aire. The 
committee has thus discovered the reason why the particular clause in 
question had been inserted in the bill. ‘The out-townships had their own 
independent means of supply, and they did not want the corporation of 
Bradford to come in to their districts. They said, “ Leave us our own pre- 
sent position ;-we are willing to wait; and we do not ask that the corpora- 
tion of Bradford shall have a sort of roving commission, for the purpose of 








supplying our districts, and enabling them to possess themselves of our 
money.” Mr. Leather kad stated that he would use the overplus of the 
water for the improvement of the sanitary condition of Bradtord. That, 
again, afforded a key to the objects of the Bradford corporation, because 
the more water was sent into the out-townships, the less the corporation 
would have for the sanitary improvement of Bradford. When the commit- 
tee were called upon to repeal clauses in the existing Acts, let them take all 
the circumstances into consideration which induced their predecessors in 
1854 to insert them. Let them look at the interests of such important 


lower. Supposing the quantity consumed to be the same in both cases, the _ 
agers 3 J ' that small villages should be considered and that Leeds and Bradford 


| should be overlooked. The object had been to show that it was not a 
' common thing to introduce clauses of this kind into an Act of Parliament. 


Bradford will require a larger quantity of water than it has at present, and | 
| travelled beyond their . : 
| sation clause at all. No doubt, there were peculiar clauses in the Bradford 


| it to Bradford. The Leeds corporation were obliged, at this moment, to go 





places as Leeds and Bradford,, and then see that it would be a narrow view 


But, Manchester had obtained authority from Parliament to supply Bolton, 
though it was very probable that the corporation of the former town had 
wers. Inthe Halifax Act, there was no compen- 


bill of 1858, but then the circumstances were peculiar. The committee 
had to settle this question—“ Shall the district be increased?” and he con- 
tended that, inasmuch as the inhabitants of that district had not themselves 
come forward to ask for such increase, it would be quite monstrous to give 


to Parliament to obtain a large additional supply of water for their in- 
creased wants, which application was opposed by landowners and mill- 
owners, on the ground that sufficient water had not been left to compensate 
them. The learned counsel here pointed to the rapid increase of the} 
es ang of Leeds, and said that the natural supply of that town was| 
rom the river Wharfe; whereas, the natural supply of Bradford was from 
the Aire. It,was extremely hard, when there were other modes of supply | 
more applicable to Bradford, that the corporation of the latter town should | 
go to the Wharfe for an unnecessarily large supply, thereby restricting the 
means of satisfying the imperative demands of Leeds. With respect to the 
outlying districts, he contended that there was already a cheap supply, | 
which they did not wish to be interfered with; and he concluded by ex- 
pressing a hope that, considering the very careful manner in which these 
restrictive clauses had been drawn up in 1858, the committee would hesi- 
tate very much before they consented to remove it from the Act. 

Thomas Hawksley, Esq., examined by Mr. VENABLEs. 

I am consulting engineer to the corporation of Leeds, and constructed 
their works on the river Wharfe, at Arthington, in 1852. They then took 
the water from the Wharfe, by an agreement with the Earl of Harewood. 
In 1853, Lord Harewood gave notice to the corporation of Leeds to remove 
the works about 4 miles. They then removed to their present position. 
The present population of Leeds is 207,000, and about 25 gallons a day for 
each head would probably be the proper supply. and, in making arrange- 
ments for a further supply to Leeds, I should think we could not estimate 
that supply at less than 7,500,000 gallons per diem. The river Aire, on 
which Leeds is situated, was totally unfit for the purpose of the water 
supply of Leeds, mainly in consequence of the population of Bradford. 
The application of the Leeds corporation to take more water from the 
river Wharfe is resisted by the landowners, on the ground that we shall 
take too much of the water, and, therefore, we have a great interest in|| 
preventing others from taking an unnecessarily large quantity of that, | 
water. The minimum supply of water passing down the Wharfe in dry || 
seasons is 20 million gallons per day, and the Leeds corporation propose | | 











to take about 4 million gallons of that water per day. In my apiaien, || 


the best water-shed which Bradford could obtain would be from the water- 
shed of the Aire; and, if a new and large population were to spring up, there | | 
2 at ' cae a large and unappropriated area in the neighbourhood of the’ | 

orth. | 

By the CommitrEe: The storeage of the Bradford corporation would not || 
materially diminish the flow of water in the Wharfe. Of course, eventually, || 
some difference in the flow of the Wharfe might be the result. I[' 
remember the parliamentary contest in 1858, and I recollect that the! 
clause which has been alluded to, and which restricts the supply to the| 
outlying districts by the high prices charged, was inserted at the instance | 
of the committee itself, and not at the instance of the Leeds corporation. | 
After several of the clauses had been agreed to, the chairman said the! 
committee had come to the conclusion to insert a clause for themselves, | 
and restrain the corporation of Bradford from disposing of an undue quan- | 
tity of water out of their own limits. The corporation had given a great| 
deal of evidence in regard to the large quantity they required for them- 
selves, and the committee thought that they ought to be restrained from 
disposing of a large quantity of water, and they accomplished their purpose 
by imposing a restriction as to price in such a manner as to prevent them 
from selling a great deal of the water. 

By the CHarrmMan: They had not particularly in their view the improve- 
ment of the sanitary condition of Bradford in coming to that decision, but 
it was for the purpose of preventing the Bradford corporation from becoming 
as it were dealers in water for other towns. | 


Cross-examined by Mr. Pickerinc: If permission is given to the cor- 
poration of Bradford to supply the outlying districts, the necessary result 
will be, that the storeage-water must be increased, and I explain that in 
this way—If you have a storeage-reservoir, and it is always full, then all 
the additional water running into it would run over the weir and escape, 
whereas, if the reservoir were kept low, in consequence of the large supply 
to other towns, no water would run over that reservoir; consequently, I say, 
the water stored would be larger than it would be if no such extraordinary | 
supply were given by the Bradford corporation. The water in escaping | 
would eventually run into the Aire. I think no agreement was come to 
between the corporation and the water company—but the story is a curious | 
one. The corporation were identified with the supply given by the water 
company, and they got up a scheme to take water from the valley of the) 
Worth. The company thought that they ought to get up a scheme as large | 
as the other, and they engaged Mr. Leather and myself. It came to an) 
agreement before Parliament. The project of the corporation was abandoned, | 
and the project of the water company was passed, but with this restriction, | 
that the company should be obliged to sell their works to the corporation. | 
It is a very curious story altogether. I have no reservoir on the Wharfe to} 
compensate. We bought up the millwrights all down the stream. We, 
compensated them all in money. 

Re-examined by Mr. VeNaBLEs: I believe that the minimum price of the | 
water at Leeds was 6d. per 1000 gallons for trade purposes. In Manchester, 
the charge varies from 3d. to 2s., according to quantity; but the quantity 
required to be taken at the minimum price is so vast that only one person; 
obtains it in that manner. 

Edward Baines, Esq., M.P., examined by Serjeant WRANGHAM. | 

I reside at Leeds. [ believe the population at Leeds has increased much | 
more rapidly within the last ten years than that at Bradford. It has in-| 
creased by 35,000, from 172,000 to 207,000. That would be about 25 per} 
cent. I believe that the demand for water for manufacturing purposes has; 
increased in a still greater ratio. I do not know that it requires now 4a; 
larger quantity of water, for the same manufactures, but I know that the} 
demand for water is much greater, and that the very same manufactures) 
require a greater quantity of water, because they use it more liberally than 
they used to do. That ieads me to believe that Leeds ought to have an 














additional supply of water over and above what it has at present, and the) 
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|| ever to prejudice the interests of the Bradford corporation. 
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corporation of Leeds are now before Parliament to obtain a greater supply” 
I know from personal experience that they have need of it. 

Crosseexainined by Mr. Pickexinc: I know the supply at present 
at Leeds from the Wharfe. The supply at present, at Leeds, from the 
Wharfe, is not satisfactory. The water is of good quality, but I under- 
stand it is turbid; but that is partially in consequence of the reser- 
voirs. They have been putting in filtering reservoirs. The water, I be- 
lieve, is good in itself. Leeds is not upon the Wharfe. There are very few 
manufactories on the river Wharfe. There are no causes that I know of 
to interfere with its purity. I attribute its badness to something being 
done with the reservoirs. The water of the Wharfe coming from the moors 
is peaty. The turbid state of it is objectionable, but, there is nothing worse 
than peatiness. The Wharfe goes by Otley. There are manufactories there, 
two or three. It also goes by Burley, which has two or three mills worked 
by steam-power. There is a worsted-spinning concern there, and there are 
one or two paper-mills. The Wharfe goes by Addingham. There, there is 
a cotton-mill. There is a combing-mill there also, I think. A great many 
miles higher up, there are lead-mines. These lead-mines would be from 
Arthington about 25 miles or more. Ido not know that the drainage of 
the various towus flows into the Wharfe, but I suppose it does. I cannot 
| say the water is bad; but, chiefly from local causes within the borough of 
a it has become turbid. It is of a medium quality between hard and 
| soft. 
| Re-examined by Serjeant WrancHam: The mode of shutting out fresh 
| water from it would not improve the stream. The manufactures scattered 
along the banks of the stream do not, in point of fact, pollute that stream, 
as I have understood; but, as I said before, the turbid character of the 
| water has arisen in consequence of the filtering-beds they have been putting 

down in the reservoirs. 
| Mr. Hawksley was recalled, and answered a question or two put by 
| the chairman relative to the Washburn. 








| Wepyerspay, Marcu 12. 
Mr. Philliter, examined by Mr. VENABLES. 


Iam the borough surveyor of Leeds, and the resident engineer of the 
water-works there. Our gathering-grounds are marked upon the map. 
There are several places to which we went for water, and which we iu- 
cluded in our bills, but eventually we did not go to those places to obtain 
our supply. When we coughed our high-level water-works, we laid down 
our pipes to the extremities of our borough, a portion of which was in 
Stanningley. The inhabitants living outside the borough applied earnestly 
to us for a supply. We rather demurred to going outside the borough, but 
we eventually agreed to give them asupply. There would be about one 
hundred houses which applied, and we supplied about fifty. We then found 
that the corporation of Bradford had barred a supply to places within their 
limits. We were not aware until then that we were within the limits of 
the Bradford Act. We made a communication to the Bradford corporation, 
as soon as we found that to be the case. We have not supplied any other 
houses within the Bradford limits during that time, and have ceased pur- 
posely since then, and declared publicly that we should do nothing what- 
I have heard 
| Mr. Hawksley’s evidence, and I agree with him in believing that, if the 





|{ powers sought for under the present bill were granted, it would abstract a 


| 
| 
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| great deal of water from the river. There is a sluice-gate fixed, and a con- 
| siderable flow of the water is regulated by the height of the sluice. The 
{natural way of working that would be to raise the sluice-gate, for the 
supply of the necessities of the district; so that, in fact, the water sent to 
| Bradford would be regulated by the wants of Bradford and its district. 
| Much of the proposed district lies in the valley of the Aire, but that does 
not apply to Gomersal and Cleckheaton. I have no doubt that the 
necessary supply might be obtained in that way for those districts: 

Cross-examined by Mr. Pickertne: I have been connected with Leeds 
for a period of seven years. I have been pretty well acquainted with the 
early history of water in that borough. There wasa scheme in 1854, for 
bringing water from Scirfare. 

The CHArrmAn observed that this line of cross-examination seemed 
foreign to the object of the present bill. 

Mr. PickerinG said he would not ask another question on the subject. 

Cross-examination continued: In the small district already alluded to, I 
mentioned that we were supplying water beyond the limits of our borough. 
We charged for it the same price as we did in the borough. We sold it at 
our usual scale of rates. For a private dwelling-house, where the rental 
did not exceed £4 per annum, our scale of charge would be 4s. per annum. 
Where the rental amounted to £4, and did not amount to £20, we charged 
1s. in the pound. To a smaller house, the rate would be low. A £30 house 
would be 204. per 1000 gallons. There are not many houses of that class 
at Stanningley. I do not know the average value of the houses there, but 
they are generally of a low class. Assuming their average rental to be £6, 
and five people to the house, and twelve gallons per head—that is sixty 
gallons per house—the charge would be rather over 3d.—about 34d. 

Re-examined by Mr. VenaBues: The class of houses we chiefly supply at 
Stanningley are workmen’s cottages. ‘hey are all poor houses. In my 
house, the cost would be about 20d. per 1000 gallons. I should estimate 
roughly the average to be something like 10d. 

Mr. RicHarps addressed the committee on behalf of the Shipley local 
board of health, who prayed by their petition that Shipley and Windhill 
might be struck out of the preamble of the present bill. The Shipley Act 
of 1854 gave powers to Shipley to supply water; and they had it in evidence 
that Windhill was at present supplied with water by Shipley. The 28th 
section of that Act enabled Windhill to contract with Shiviey for their 
supply. It was unnecessary to point out to the committee that, in conse- 
quence of Shipley having undertaken to supply Windhill with water, 
Shipley had incurred a much larger expenditure than if it had supplied 
Shipley alone. He cared not whether that additional expenditure had 
amounted to £2000 or £3000. All he argued for was, that a greater ex- 

nse had been incurred because of a supply having been given to Wind- 

ill. Windhill had received an ample supply of water from Shipley, for 
anything which had appeared to the contrary in the evidence; except, 
indeed, a single passing observation on the part of Mr. Gott might be taken 
as testimony the other way. The Bradford corporation at the present time 
represented the old Bradford Water-Works Company, who, in their bill, in- 
cluded Shipley and Windhill; but the names of both these places had been 
withdrawn from that bill at the time when authority was given by Parlia- 
ment to light Shipley and Windhill. From that time, 1854, Shipley and 
Windhill had become completely identical. The same argument which 
applied to Bradford, applied on a smaller scale to Shipley; because Shipley, 
by supplying Windhill, sought to recoup itself for the outlay it had made 
upon its water-works. At present, Mr. Salt was supplied by Shipley, at 
the rate of 4d. per 1000 gallons, but he believed the price to Windhill was 
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6d.; and here he might observe that there had been no petition in favour 
of the present bill. Mr. Gott had said, indeed, that he was inclined to 
think the Windhill people would be very glad to see the Bradford corpora- 
tion coming to their township; and, no doubt, it was quite possible that 
Windhill might wish to see a ruinous competition established between 
Shipley and Bradford. There was a population of 3000 at Windhill, and to 


be deprived of giving them a supply would be ruinous to Shipley; and, if} | 
Shipley and Windhill were included in the present bill, then the Shipley | | 


water-works would be utterly destroyed. 


The CearrmMan: Allow me toask whether I am wrong in understanding | | 


that the promoters only wished to supply Shipley and Windhill by consent 
of the local boards of these places ? 

Mr. Hore Scorrt replied, that this was certainly the case. . 

Mr. Ricuarps admitted that this had been said. Nevertheless, his clients 
were extremely anxious to have Shipley and Windhill struck out of the 
bill. They were afraid that, if they were included in the preamble, and if 
the Water-Works Clauses Act were incorporated in the present bill, they 
would be placed in an awkward position, and would find it very difficult to 

revent the compulsory clauses of that Act from being carried into effect. 
if the promoters really did not want to supply Shipley and Windhill, what 
reasonable objection could there be to the striking of those two places out 
of the preamble? The promoters, uo doubt, alleged that they would not | 
supply Shipley without the consent of the Shipley local board, and that 
they would not supply Windhill without the consent of the Windhill local | 
board; but, then, it was to be recollected that, for all practical purposes, | 
the local board of Shipley was the local board of Windhill. | 


The Cuarrman asked what amount of money had been expended on the 
Shipley water-works? 

Mr. RicHaxps replied, about £25,000 altogether. There were £14,000} 
originally, £9000 subsequently, and £2000 afterwards. ; 

The CHarrMAN: Are we to understand that there are no petitions from 
either Shipley or Windhill in favour of the present bill? | 

Mr. Ricuarps: That is the fact. 

Mr. Hore Scorr replied. He said, the main contention before the com- | 
mittee related to the proposed extension of the limits of the promoters 
generally, and the terms and conditions on which they were to deal with 
the parties living beyond the boundaries of the borough of Bradford. There | 
was a further contention respecting Shipley, and Shipley alone. The pro- | 
moters alleged that they ought to be at liberty to supply Shipley, or Wind- | 
hill, or both, with the consent of the local boards of those respective places, | 
but not otherwise; and, although much had been said on the other side | 
about the Act giving the supply of Shipley to Windhill, he had not heard | 
his learned friend assert that Windhill and Shipley had actually entered 
mnto any contract. 

Mr. Ricuarps believed he had made an assertion to the effect that such 
a contract existed. 

Mr. Hore Scorr: For how many years? 

Mr. Rickarps: For twenty-one years. 

Mr. Hore Scorr said he knew nothing of it. 
is not an objecting party on the present occasion. mow ge f alone came for- 
ward; and, if Shipley should happen to become ruined, where would Wind- 
hill be? Why, then, it would be entirely in the hands of the Shipley, board, 
who might say, “ You are entirely dependent on us; you are a separate 
and distinct place; our first duty is to our constituents at Shipley; and you 
shall not have water from us unless you buy it in bulk, at such 
prices as we choose to ask.” Suppose manufactories were to spring up at 
Windhill, were they to be kept without water if Shipley either could not or 
would not give it? Now,the promoters proposed to give the people of these 
two places the option ot taking water from Bradford. If the alleged con- 
tract really existed, then let the people have the option at the expiration of 
the twenty-one years of coming to Bradford for their water. The balance 
of evidence was so distinctly in favour of allowing the powers to remain 
in the bill that he could hardly think it possible the committee would 
exclude those two places from the operation of the provisions of the mea- 
sure. He now turned to the larger question of selling water in bulk. They 
had now the evidence of Mr. Hawksley, who denied that the clause in the 
bill of 1858 had been inserted at the instance of Leeds, and who said it was 
introduced spontaneously by the committee. He (Mr. Hope Scott) had 
opened the case under the impression that it had been inserted at the 
instance of Leeds; but now it appeared that he was in error. If that were 
so, the whole question was clear. He represented a population within the 
borough boundary, who entertained no gg ey and who were inte- 
rested in the repeal of the prohibitory clause. The price at which they 
were obliged to sell in bulk under that clause amounted to a downright 
prohibition. It would be 23s. 6d. a year to an ordinary cottage; whereas, 
according to the Health of Towns Act, it ought only to amount to 
8s. 8d. The mode, therefore, at which the promoters could afford to 
sell at, the people could not afford to buy at; and the mode the 
fet could afford to buy at, the promoters could not afford to sell at. 

ence, the promoters wanted to get rid of this anomalous state of things; 
and nobody was petitioning against them. Where, then, was the opposi- 
tion? Leeds disclaimed having put in the clause; but, still, Leeds wanted 
to hamper Bradford by saying that it would want more water. The answer 
of Bradford, on the other hand, was, that that borough would also want 
more water. Then, the corporation of Leeds alleged that they were first in 
the valley of the Wharfe; to which Bradford responded that they were not 
first in the valley of the Wharfe, except for some temporary purpose. It 
was not denied that Bradford had the power to take all the water. What, 
then, was it to Leeds, or to anybody, if Bradford took it, and sold it? Was 
it not the case of the dog in the manger, seeing that Leeds could not get the 
water if Bradford did not sell it? He hoped, under such circumstances, 
that the committee would allow the promoters to turn the water to a 
profitable and useful purpose. Their conduit was equal to taking all the 
water which, by the Act of 1854, they were empowered to take, and they 
would take it all. What were they to do with it? The Act of 1854 said 
they were to supply the borough of Bradford, and the oat-districts. The 
Act of 1858 contained the prohibitory clause, and the inhabitants and pro- 
moters asked for the repeal of that clause. If it had operated in favour of 
Leeds, it had done so undesignedly and accidentally. ‘The promoters were 
not seeking to be allowed to take one drop more of water than they could 
take at present; but they were —. for permission to sell some of it to 
parties who were willing to take it from them. They were asking to be 
dealt with as Parliament had already dealt with Halifax. Strong petitions 
in favour of the bill had been received from Tong, Cleckheaton, and Idle; 
and, if there were any people desirous of not taking the water from Brad- 
ford, the promoters did not want to force a supply upon them. In a word, 
they only sought to utilize their supply, and to diminish a burthen which 
now fell heavily on the shoulders of the ratepayers of Bradford. He asked 
the committee, then, to pass the preamble of the bill as it stood; at the 
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same time, they could, if they liked, say that there should be a separate 
bill respecting Shipley and Windhill. 

The room was cleared, and, on the re-admission of the public, 

The Cuairman said: The committee are all of opinion that the preamble 
is proved. 

he PARLIAMENTARY AGENT then proceeded to read through the several 
clauses, with the proposed additions and alterations. 

Clauses 1 and 2 were passed without alteration. On clause 3 being read, 

Mr. Ricuarps renewed his application to have Shipley and Windhill 
struck out of this clause. 

The room was again cleared. On our readmission, 

The CuarrMan said: The committee have come to the conclusion that 
Shipley and Windhill shall not be struck out of the clause. 

Mr. Catvert: Is it the intention of the committee to include within the 
Bradford district all the places named in clause 3? 

The CuarrMan: Yes. 

Mr. Catvert: Then, we now propose that the same clause which was in 
a Act of 1858, shall be inserted in this bill—namely, the prohibitory 
clause. 

The Cuatrman: We shall save you the trouble of arguing upon that 
_— by stating at once that the committee have agreed to repeal that 
clause. 

Mr. Ricnarps: We say that, inasmuch as Shipley and Windhill are 
practically one place, the promoters should not be allowed to supply either 
we or Windhill without the consent of the Shipley Local Board of 

ealth. 

Mr. St. AuByn: When will the contract for the 21 years expire? 

Mr. Ricuarps: That contract will expire in about 17 years from this 
time. It is a binding contract for 21 years. 

The CuarrMan: So far as we consistently can, we are willing to protect 
Shipley; but it will not do that Shipley should for ever hold her powers 
over Windhill. 

Mr. Pickertne: We do not seek to interfere with the terms of the con- 
tract, whatever those terms may be. 

The CnairmMan: We are willing to put in a saving clause, in the usual 
form, to protect the rights of Shipley. 

The remaining clauses of the bill were then agreed to. 


UTILIZATION OF SEWAGE OF TOWNS. 
Monpay, Marcu 22. 


The select committee appointed to consider the question of the utiliza- 
tion of the sewage of towns, met for the first time this day. The committee 
consists of the following members:—Dr. Brady (chairman), Mr. Adderley, 
Mr. Adeane, Mr. Ayrton, Mr. Blencowe, Mr. Bristow, Mr. Du Cane, Colonel 
Fane, Mr. Gregson, Viscount Holmesdale, Mr. Gore Langton, Mr. Paget, Mr. 
Roupell, Sir F. Smith, and Mr. Whitbread. 

The Earl of Essex, examined by the CHAIRMAN. 

I use the sewage of the town of Watford for the purpose of irrigating my 
land. When I first took it, I believed that there was sufficient sewage to 
irrigate 210 acres, and I under-piped that quantity of land, thereby com- 
mitting a most egregious error. The utmost extent to which the sewage of 
Watford should be applied is from 60 to 80 acres. As I had a great opinion 
of the efficacy of sewage, and the Board of Health at Watford were in a fix 
as to the mode of getting rid of it, they offered it tome at a lowrent. I 
| believe they were so troubled with it, that they would have given it to me 
for nothing. The population of Watford, from which I take it, is about 
4000. The crops to which I have chiefly and practically applied sewage 
are Italian rye-grass. I have tried it experimentally with wheat. I have 
applied it, with the utmost success, to mangel-wurzel and roots in general, 
land also with success to a portion of meadow-grass. On 7 acres of Italian 
rye-grass so irrigated, I have fattened 13 bullocks, and kept 7 or 8 horses 
and ponies, with an indefinite number of pigs to eat up the refuse. With 
regard to wheat I tried the experiment, because it was always supposed that 
the effect of sewage irrigation was to increase the quantity of straw, and 
not the quantity of corn. The result of my experiment, which was made 
upon a small portion of land, was, that the increased value, both in corn 
and in straw, was £2. 7s. 6d. per acre net profit, after deducting the charge 
for the sewage. Having entered into this matter as a pioneer, I committed 
many errors, and I have no hesitation in saying that, from one bungle and 
another, the cost has been to me double that which it ought to have been. 
My experiment with wheat was upon 2 acres of land, comparing it with 2 
acres of precisely similar land unsewaged, and the £2. 7s. 6d. was the net- 
profit result of the working. I only did it to prove whether sewage would 
do for wheat. I did not apply any other manure to the land. As near as 
I can calculate, I get about 60,000 gallons of sewage per day, which is about 
270 or 280 tons, and that I put upon my land. Taking an average of five 
working days a week, I get about 80,000 tons a year, and I estimate the 
cost to me, with all my unnecessary expenditure, at something like 1d. 
or 13d. per ton. I think my own operations are not a suc cess, com- 
mercially speaking. Iam quite convinced that, if the sewage can be ob- 
tained at three farthings per ton, it might be advantageously worked; 
and, if at one halfpenny, it would pay uncommonly well. If I had not 
made any unnecessary outlay in the first instance, my operations would 
have been a perfect success. I paid £1000 for main-pipes laid down in the 
land, a great portion of which are doing nothing, simply from my having 
miscalculated \the quantity of sewage. In very hot weather, if sewage is 
applied as a top dressing to land, evaporation takes place; but, in wet 
weather, I do not think it signifies, because that which is likely to evaporate 
is soon washed down into the soil. I do not think any loss in value by 
evaporation takes place if the sewage is prudently applied. If the land 
itself is suitable for sewage—that is to say, tolerably porous—it sinks at 
once into the soil. My observation has shown me most decidedly that sew- 
age manure has a permanent influence upon the land. After having had a 
certain portion of land sown with rye-grass—for two seasons under sewage, 
and, consequently, well swashed with it—I can trace its influence distinctly, 
and see the effect in two or three months. I firmly believe that the pro- 
ductive value of land is increased by a continuous course of sewage irriga- 
tion—I conceive it is permanently benefited by it. I have never tried 
guano side by side with sewage. Every one knows that guano can only 
be applied in moist weather; it is perfectly useless in dry I have not tried 
it sufficiently as to be able to judge whether it has such a permanent in- 
fluence on Jand as sewage. The operation of sewage irrigation has been 
carried on near my house. Of course, in the immediate application of it to 
the land, there is more or less of offensive smell, but that is obviated in a 
great measure by distributing it near tothe ground. Once in the soil, and 








five minutes afterwards there is not the slightest effect. The men employed 
to put the sewage on the land have never in the slightest degree suffered in 
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| health. I have had the same men during the whole season at work eight 





or ten hours a day, and I never heard any complaint from them. 

The CHarrMAN: From the results obtained, are you led to think that 
your land would be much increased in value if a scheme were devised by | 
which you could obtain a constant supply of sewage? | 
_ Witness: Most decidedly. I think there can be no doubt of the value | 
intrinsically of sewage. : | 

_ The Cuatrman: T believe you were the chairman of the Royal Commis- | 
sion appointed in 1857 to inquire into the best mode of disposing of the 
sewage of towns? 

Witness : I was, 

The Cuarrman: I hold in my hand a proof of the report of that Commis- | 
sion; and I find at page 22 these remarks: “ We now proceed to the consi- | 
deration of that method of disposing of the sewage of towns which we | 
believe to be in every respect the most complete and beneficial where cir- 
cumstances are favourable—viz., its direct application to the land in a liquid 
form. It is matter of regret that so little progress has Leen made in the || 
utilization of liquid sewage in this way since the period of our previous || 
report ”—that is the report of 1858. a, my lord, you quite agree with | 
the view thus expressed in the report? {| 

Witness: Yes; it is a great pity it has not been done. || 

The CuatrMan: [ also find here, “ We have no doubt whatever that the) | 
direct application of sewage in a liquid form to land, if properly conducted, i| 
would solve the difficulty of the drainage in many towns, and in some would || 
be attended with profitable results.” || 

Witness: I think so; that is, it would pay any expense of getting rid of it. 

By Mr. Appertry: As I’ have only sewage enough for a very small || 
portion of the land, I keep it for the part which is nearest the tank. || 
I apply it to about 10 acres of Italian rye-grass, and 35 acres of mea-|| 
dow-grass, every year, and to a little wheat and clover. I put on|| 
from 60,000 to 80,000 gallons per day, which is about 6000 tons per || 
acre annually. The rest of the sewage I have is applied to roots, || 
&c. I certainly think the quantity I have is not more than enough 
for about 50 acres of land. ith meadow-grass, you do not require so 
much as with Italian rye-grass. I have made no calculation as to the 
increased profit arising from its use with rye-grass. I cannot give any idea || 
of the number of cattle which could have been fed upon the land per acre || 
before the application of the sewage. I should say for all artificial grasses | 
sewage manure would be most beneficial. The pipes distribute the liquid) 
and solid sewage together. There is an agitator in the tanks which keeps| 
it in a state of ebullition, and prevents its settling, and it is pumped on || 
the land in a sort of semi-fiuid state. What goes on is the whole of the|| 
sewage matter of the town, including the refuse from slaughter-houses, &c. | 
I believe the ammonia in the sewage is greatly in excess of the phosphorus, || 
which can only be supplied artificially. This sewage has not been scienti- 
fically analyzed. There are no manufactories in Watford. I think if guano 
were put on the land ina liquid state, so large a quantity would not be | 
required; but it is very expensive. The farmers in the neighbourhood have || 
no opportunity for trying the effect of sewage upon their land, as I take the || 
whole of it; they have seen the results on my farm. 


By Mr. Ayrton: The distance of the town from the place where the | 
sewage is employed is about a quarter of a mile. The sewage is conveyed | 
in close pipes underground. In ordinary circumstances, the surface water | | 
goes into my tanks; but, when there is a heavy downfal of rain, I have the | | 
means of shutting off the flood waters altogether—i. e. I allow the rain at 








| the commencement of the shower to run into the tanks so as to flush the 


drains, and then I close the entrance, and the waters go off into the stream. 
I have no idea as to the extent of the area of drainage at Watford. I, | 
cannot tell the exact increased value of the 50 acres to which the sewage 
is applied; I can only speak to their generally improved character. 

By Sir F. Smiru: The tanks were put down by the Board of Health, and || 
I pay interest on the outlay. The person who attends to the shutting off 
of the rainfall is the engineer who has the entire charge of the tanks. 1] 

By Mr. Greeson: If I had a sufficient supply, I should use the sewage || 
for my wheat crops with great confidence, and especially I should apply 
it to roots. I think the quantity I have given is the proportionate quantity || 
to the population which would range generaily. {| 

By Colonel Fane: The size of the sewer is about 3 feet in diameter. 
One great error I committed was, that I did not put down a pipe sufficiently | 
large: the engine was also too small. Had the pipe been larger, instead of || 
60,000 gallons a day, I might have had 100,000. | 

By Mr. Bristow: I do not mean to say that the effect of sewage is more | 
permanent than that of guano; they have pretty well the same ingredients. 
I have here a paper which shows the results of its application. The || 
sewaged land gave, of straw, per acre, 5 loads, and of wheat, 53 bushels || 
the unsewaged gave 49 loads of straw, and 44 bushels of wheat per acre.| 
The value of the crop on the sewaged land was £23. 10s, and of the un- | 
sewaged, £20. 8s. 6d., the difference being £3. 1s. 6d. in favour of the former. | 
The cost of the sewage per acre—30,000 gallons, or 134 tons—I put, at five | 
farthings per ton, 14s.; leaving the clear gain on the sewaged land, £2. 7s. 6d. || 
I have never seen the outflow from sewaged land, but I believe all the | 
manurial value is absorbed by the soil. tl 

By Mr. Appertey: The application of the sewage to wheat was made || 
early in March, the season being favourable. The soil was good loam) 
upon gravel; it was not tile-drained. | 

By Mr. Grecson: It is entirely an engineering question, which J cannot | 
answer, as to how the sewage could be best transported from towns ata. 
considerable distance from the place where it is desired to apply it—as from | 
London to farms in Essex; but, as to the intrinsic and absolute value of the 
sewage, I think there can be no doubt. 

Mr. ADDERLEY: 60,00 tons at 1d. per ton would be £25. Is that what 
you calculate the cost to you? a 

Witness : Less than that for the meadow land, and more for the Italian 
rye-grass. | 

Mr. ADDERLEY: Have you formed any opinion as to the value of sewage | 
when precipitated by lime? 

Witness: No; I have not. 

The Cuatrman: I think the question is an important one, as in the) 
report of the early Commission it is shown that 4/5ths are precipitated, and 
1/5th only remains. 

Dr. R. Angus Smith, examined by the CHAIRMAN. 

I have studied the question of sewage utilization in some aspects for 
more than fourteen years. I have observed what has been done in Paris, 
Milan, and parts of Germany, with reference to the subject, but I have seen 
nothing very favourable abroad. I have made no experiments there. My 
most complete examination of sewage was at Carlisle. There I had two 
specimens taken from the outlet of the sewer just below the town. 
found that the sewage flowing during the night was scarcely to be called 
sewage—it was almost pure water, and even at the best, the sewage there 
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was very poor. The amount of ammonia contained in it was seldom above 
1} grain per gallon. I believe in London it has been found to rise up to 
7 grains per gallon, although, even in London, the variation is very great. 
But notwithstanding the quantity of ammonia in the sewage of Carlisle 
was very small, the effects produced by putting it upon the land have been 
very decided. I consider that the amount of ammonia in sewage very 
fairly characterizes its value, supposing there is a proportionate quantity of 
phosphoric acid. The other matters in it have little or no effect. 

The CHarrman: Do you mean to —-~ that the soda, potash, and metallic 
| oxides have no effect upon the sewage 
Witness : Yes; they all have their effect, but, I think, we generally find 
|@ very constant proportion along with the ammonia and phosphoric acid. 
| We must suppose that proportion will continue the same; and, if we charac- 
|terize this sewage by 1 grain of ammonia, and another by 6 grains, we 
| get, as a general rule, a distinct character. I suppose between 1 grain, 
‘and 6 or 7 grains, we might characterize all the sewage of England. 
{I have not taken the amount of ammonia in other sewage than that of 
| Carlisle. It seems to me that the question of the application of sewage is 
| not an agricultural question entirely. I have examined it more in a sani- 





resent. You said that you have examined other sewage than that at Car- 
isle, but have not ascertained the quantity of ammonia it contained. 
What led you to examine it? 

Witness: Nearly all my inquiries relate to the effect which manure on 
the ground has upon the atmosphere, and also in the sewers, and as it flows 
out of the sewers—the general sanitary bearings of the subject—the effect 
of air upon sewage, and the effect of air upon soil. I have made no analysis 
of sewage for myself. 

The Cuarrman: Can you inform the committee the per centage of solid 
matter contained in sewage—the relative proportion in various localities? 

Witness: Sewage has been found in London with something like 300 or 
400 grains of solid matter in a gallon. The sewage of Carlisle has very 
much less—some as little as 5 grains in a gallon; so that there is an enor- 
mous difference. 

The CuairMan: I suppose you are aware that in Leicester, there is one 
ton of solid to 700 of liquid matter? 

Witness: I have seen it so stated. 

The CHarrMan: You are aware that Professor Way says he found 1 
| grain of solid matter in every 142 grains in his experiments in Barrett's 
| Court, and 1 in 334 in Dorset Square? 
| Witness: It is the general opinion that there are from 6 to 7 grains of 

ammonia in a gallon. The solid matter may be of no value; it may be a 
|| great nuisance. I cannot say whether the surface drainage of towns has 
1 a manurial properties. 

| he CHarrMAN: Is it in your experience that sewage applied to land 

produces anything like the typhus fever, or that it increases epidemic 
disease? 

Witness: It is difficult to prove that any disease is caused by it; but it 
|is very easy to prove that there are emanations from land which is covered 
| with sewage. It is quite true that the soil absorbs the impure matter with 

avidity; but there is still a considerable amount left on the surface when 
| the land is deeply manured, and there is always a certain quantity left on 

the grass and vegetation, which, of course, must have its effect. The 
| Organic matter in sewage-water begins to be oxidized, and evolve carbonic 
acid, and other matters, immediately on its escape from the sewer; and the 
decay of the manurial properties is exceedingly rapid, also. Sewage-water, 
| therefore, is a substance which will not preserve long; it must be used im- 
| mediately. I have made experiments upon the action of air upon organic 
| matter, and it may be traced very readily. Even in foetid water, the effect 
|is very rapid. Whenever the temperature rises above 54°, the oxidation is 
| intensely rapid. I conceive it is an important thing to prevent this—first, 
for the sake of health; and, next, to prevent the loss of the manurial pro- 
|| perty of the sewage. 
By Mr. Ayrton: The sewers should be so constructed as not to allow 
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~~ point of view. | 
he CHAIRMAN: That is a question we have nothing at all to do with at 





|| of the loss of the fertilizing properties of the sewage. Before coming to 
|| that, I want to explain in what manner the loss is effected. I have found, 
/| in my experiments, that the whole substance is rapidly undergoing decom- 
|| position. This can only be prevented by using a disinfectant agent for the | 
purpose. There are many disinfecting agents used which operate, some by | 
precipitation, and some otherwise. That which I have found the most | 
efficient is carbolic acid or creosote. When put into sewage-water, the sul- 
phuretted hydrogen which it contains ceases to escape. Iam not aware | 
that there is any new element formed by it; it simply prevents the action 
of oxidation going on, and putrefaction taking place. It acts in rather a 
mysterious way. 
The Cuarrman: Can you give us any information as to the application 
of sewage to agriculture, and what effect it has upon crops? 
| Witness: I have simply attended to the sanitary matter, and had nothing 
to do with agricultural results. 

The Cuarrman: Do you consider the evaporations from sewage con- 
tained in open gutters to be dangerous to health, and likely to cause | 
malaria? 

Witness: Yes; that is a nuisance with which the whole country is con- 
tending. There is a constant evaporation from the surface not only of 
water, but of impure matter. . 
'| Examination continued: As a general rule, I should think ‘that several , 
applications of sewage-water of lesser strength would be more calculated to 
promote the growth of plants than a single application of strong or solid 
sewage. The fibrous matter contained in sewage is not taken up by the 
roots of plants. The amount of dilution, therefore, is no reason, in an 
| agricultural point of view, why sewage should not be used as a manure. 

The CuHarrmAN: Have you made any experiments as to the relative 
effect upon crops of different manures? In connexion with that question, 
I wish to draw your attention to a report of the Board of Health published 
in 1852, in which Professor Schubler, speaking of manures, says, if a given 
quantity of land sown without manure yields three times the seed employed, 
then the same quantity of land will produce five times the quantity, some 
when manured with old herbage, putrid grass or leaves, garden stuff, &c., 
seven times the quantity of seed sown if manured with cow-dung; nine 
times, if manured with pigeons dung; ten times with horses dung; twelve 
times, with human urine; twelve times with goats; twelve times with 
sheeps; and fourteen times with human manure or bullocks blood. Do 
you agree in that opinion of Professor Shubler’s? 

Witness: It agrees very well with what is generally considered the value 
of manure. 

The Cuatrman: In your experience, do the roots of plants possess and 
exercise a selecting power in the choice of food? 

Witness : I think they do—sometimes more than at other times. They 
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have the power of absorbing, without injury to themselves, the weak solu- 
tions of different poisons found in the sewage of towns—more especially | | 
manufacturing towns. There has been no case recorded of injury to the | | 
plants. I have not found that the colouring matters discharged from dye- 

works into the sewers are injurious to the health of plants. These 

matters are used a great deal in Lancashire. They consist principally of 

logwood, indigo, and woad, and these are not at all objectionable in an 

agricultural point of view. 

The CuarrMan: Will you tell the committee what changes take place in 
the water or sewage which percolates through the soil where it is em- 
ployed? 

Witness : If the drainage is pretty deep, something like 4 feet, or not 
less; almost all the organic matter is absorbed, and perhaps not more than 
one grain in a gallon remains. 

The Cuarrman: Do you mean to say that the grain is a grain of organic, 
or fibrous matter ? 

Witness : Organic matter in clear solution. If the soil is good, the earth 
will absorb the manurial properties as they pass through. 

The Cuarrman: Do you think that the drainage of land and a proper 
supply of sewage would compensate for the deficiency of solar heat in ripen- 
ing plants? | 

Witness: That is a question which I cannot answer. It will promote 
their growth. 

The Cuatrman: Is it not generally acknowledged that the great dif- 
ficulties which a farmer has to contend against are the excess and deficiency 
of moisture and the deficiency of heat, and that these three great difficulties | 
would be in some measure compensated by drainage and the proper use of | 
sewage? 

Witness : Two of them, certainly; and, to a considerable extent, the 
third. 

Cross-examination continued: I believe it to be true that irrigated land | 
by water, such as catch-water, produces tissues of soft and spongy matters, 
and with a less amount of siliceous deposit than similar land irrigated by | 
sewage. I have seen great numbers of cattle fed upon land treated with | 
sewage, and know that they have been fed with advantage to the owners, | | 
and with health to themselves. I know that they are exceedingly fond of | 
grazing on land which has been manured with sewage, and that they thrive | 
well. Ihave seen them grazing on the morning after the sewage has been 
applied to the land. I cannot tell the comparative value of the fibrous and || 
solid matter in farmyard ‘dung and the liquid which flows away. It is well | | 
known that the serious loss sustained by farmers is by allowing the liquid | 
portion of the manure to pass away. The solid dung from the yard ree | 
quires a year, and sometimes more, before perfect decomposition takes 
place in the ground, and its entire productive qualities can be absorbed and | 
taken up. The same amount of manure in a liquid form would come into || 
action instantly, and is very rapidly reproductive—hence, a great advantage | 
in its application. Ihave been at the Edinburgh meadows. I have heard || 
that as much as 8490 tons of sewage, to the depth of 6°9 feet, is annually | 
placed on each acre there. I know the locality; it is pretty well supplied 
with water. I have never analyzed the sewage there, nor seen it analyzed. 

The CuarrMAN: Are you aware that the sewage of London has been 
valued by Professor Hofmann at 2d. per ton? 

Witness: I remember he made something like £1,500,000 of total value. | 
The CuatrMAN: Have you ever taken into consideration the value of a 
ton of liquid manure? 

Witness : I have taken into consideration the value of the whole of the | 
London sewage, and come toa conclusion almost the same as Professor , 
Hofmann—viz., £1,450,000 per annum. I should consider the sewage of | 
Edinburgh a little more valuable, because the supply of water is not quite | 
so abundant. The 8490 tons of sewage applied to the Craigentinny mea- | 
dows at 2d. per ton, would cost upwards of £70. The rent received for | | 
those meadows is £60 per acre. It would not, therefore, be at that rate aj| 
commercial success; but the proprietors pay nothing at all for the sowage. | | 

By Mr. AppErtey: The quality of sewage varies according to the descrip- | | 
tion of manufacture carried on in the particular town; but Ido not think | 
that would be a very important element in the consideration, because the || 
most injurious elements which could get into it are strong chemical agents, 
which are too expensive to throw away,and are preserved as much as possible. | | 
In the use of phenic acid for the purpose of preventing decomposition, if | | 
taken in great excess, it would destroy the manurial properties of the sewage. | 
Phenic acid is used in the sewage at Carlisle, and found advantageous. 
The effect of the use of lime is to throw down all the flocculent matter, and | 
all the phosphoric acid; but it cannot throw down any of the soluble salts, | 
such as ammonia, potash, soda, &c. I think the use of lime is injurious in | 
an agricultural point of view; but, in a sanitary point of view, I think the | 
sewage is better if treated with lime. | 

Mr. ADDERLEY: But, ammonia being a great conveyor of noxious vapours, 
is it not therefore clear that the treatment of sewage with lime is injurious | 
to health pro tanto? | 

Witness: It would be so if the manure were only ammonia, but, it is a | 


| collection of organic substances, some of which are capable of producing | 


ammonia. These substances are thrown down by the lime, and the chemical 
action is arrested in the sewage. I conceive, therefore, that the liquid after | 
being treated with it gives off less objectionable matter than before. 
By Mr. Ayrton: The sewage of Carlisle is utilized in the neighbourhood. || 
The land is situated immediately where the town ceases both ways. After || 
it leaves the town, it is conveyed in open channels. The rainfall is mixed 


| with it. The carbolic acid is used at the exit of the sewer, and the begin- 
| ning of the fields. There are noclose pipes; it is open irrigation, and the | 


carbolic acid is mixed with the sewage at the point where the irrigation | | 
begins. It is employed to prevent decomposition; there is no smell at all. | 
Iam not prepared to furnish the results of the irrigation. The use of 

carbolic acid has been tried at Leicester. The sewage there is not all used 

on the land, and the carbolic acid is employed to prevent the sewage being |} 
injurious to the river. It is also used at Croydon. I have not the results, | | 
but I know they are favourable. It has also been tried at one or two || 
asylums. I think the carbolic acid mixed with the sewage would preserve || 
its fertilizing propertics for years. The Egyptian mummies farnish an || 
instance of the preservation of organic matter by carbolic acid. Without || 
its use, sewage begins to decompose instantly, supposing the temperature | | 
to rise above 54°. It is much more rapid in running water than standing. | | 
I think it would not lose its fertilizing properties in running through a || 
culvert for 5 or 6 miles, not quite full. If it ran for 10 miles in an open || 
channel, there would be a great assimilation of particles, and a great} 
deal of mud would form at the bottom, which would contain the | 
principal part of the manure. In the course of 20 miles, it would be || 
very much diminished in value, and at the end of 30 miles you would, 
scarcely perceive any effect. It would be better than ordinary river-water | 
for irrigation. I should not be surprised if the loss of fertilizing property | 


























were greater than 75 per cent. The difference would not be very great, 
whether it ran in an open or close channel, supposing the latter were not 
full; but, there would be a difference if it ran in a close pipe completely 
full; it might be preserved considerably longer. At Milan, the effluvia did 





| living on the banks say they are in perfect health, and not at all injured 
by. it, but it is a remarkable fact that they cannot keep meat above a day; 
| they are obliged to use it at once. No doubt, it must be very injurious to 
| health. I think the application of sewage to land is injurious, if the gases 
are permitted to escape. If the land were properly drained, that would 
/ diminish the mischief. When the sewage is thoroughly mixed up with the 
| soil or clay, it is thoroughly disinfected, but it takes some time to be 
| thoroughly absorbed by the soil. To remedy the evil, from the emanation 
| * sewage matter, has been one of the objects of the Sanitary Commission 
for years. 
he Cuarrman: Do you agree with Professor Way, that sewage after 
five minutes application is perfectly disinfected. 


upon ploughed land; but, if put upon grass-land, the mixture with the soil 
is not so rapid. 


you, or applied to land is, in a state of decomposition, of the most perfect 
character ? 
ttness: Very frequently; unless it is taken up with intense rapidity. 
The Cuarrman: In that case, being completely decomposed, there is no 
use in applying any gas, such as carbolic acid, to preserve it? 


further. 

The Cuarrman: But, if entire disintegration has taken place, do you 
think there would be any good in applying carbolic acid? 

Witness: Ldo not say where entire disintegration has taken place, but 
where the process is in action. If it stands in a pool or sewer, decomposi- 
tion may be begun, and it may be completed before it leaves the town, or 
where cesspools are in use. The presence of smell is always a proof of the 
onimence of noxious matters; but its absence is not a proof of their non- 
existence. 


Trurspay, Marcu 27. 

, J. B. Lawes, Esq., examined by the CHAIRMAN. 

I was one of the royal commissioners appointed in 1857 to inquire into 
the best method of utilizing the sewage of towns, and applying it to profit- 
ablé uses. 

‘He CHarnMAN: We understood from the examination of Lord Essex, 
who was chairman of that commission, that you had been experimenting 
with sewage for some time. Will you inform the committee in what manner 


and‘the results of your experiments as regards crops? 
Witness: The experiments which I have made have been upon 15 acres 


It was not applied every day, because there was a full demand for the 


week. One day an acre in each field was left without any sewage what- 
ever; and the product was mown as required, green and wet. It was then 
taken away into feeding-sheds, one of which was devoted to the feeding of 
| oxen, and the other to cows only. We were not able last year to get on so 
; much as we calculated, so perhaps J had better read out the absolute quan- 
{ tities put upon each acre. We commenced in March, and continued the 
| experiments to the end of October, at intervals. The absolute quantities 
| per acre were 1500, 1900, 3000, 4700, 4800, and 6700 tons, which latter was 
the largest quantity we employed. The product with the 1500 tons of 
sewage was 15 tons 6 cwt. of grass; with 1900 tons, it was 14 tons 6 cwt.; 
with 3000 tons, 22 tons 15 cwt.: with 4700 tons, 26 tons 13 cwt.; with 4800 
tons, 27 tons 1 cwt.; and with 6700 tons, 32 tons 17 cwt. of grass. These 
were the results obtained in two separate fields, a mile apart, the land of 
each being probably of equal value, but one field sloping more than the 
other. The sloping land was a little less profitable, on account of the 
sewage passing off. The land is completely drained, according to the 
modern system, and the whole of the sewage was poured upon it. The in-. 
crease of product of grass per 1000 tons of sewage was as follows:—With 
the smallest quantity per acre it was 4 tons 12 cwt.; with 1900 tons, 
A tons 12 ewt. of grass; with 3000 tons, 4 tons 8 cwt. of grass; with 4700 
tons, 3 tons 16 cwt. of grass; with 4800 tons, 3 tons 14 cwt. of grass; and 

ith 6700 tons, 3 tons 10 cwt. These were the weights in green grass, as 

t off to feed cattle. From these experiments, I should not be led to think 

at the products do not increase in the ratio of the quantity of sewage 





|} applied. I cannot tell the value of the sewage per ton; that would depend 


| 


;, and preserving the irrigating channels in good order. The amount of solid 





upon .arbitrary circumstances, The grass would not fatten oxen when 
used alone. The course we adopted was that of irrigation according to the 
| Edinburgh system; and the only cost was that of pumping up the sewage 
manurial matter contained in the sewage was a little more than 1 in 1000; 
; each 1000 tons contained the excrementitious matter of 26 people. The 
theoretical value of each individual is about 6s.per annum. I think that is 
the highest value I have known to be put upon it. 

The Cuarrman: To enable you to form a correct idea of the relative 
value of sewage as compared with other manures, it would be necessary 
| that simultaneous and contemporaneous experiments should be carried on, 
| With land of exactly the same character, and with the same amount of the 
| different manures diluted with the same bulk of water which is found in 
| the sewage experimented upon? : 

Witness : I do not think so; I do not think it would teach me anything. 
| _ Examination continued: You cannot compare solid manure with sewage. 
| You could produce an artificial sewage by diluting the solid manure with 
| Water. I have never done so. As near as I can tell, the value of the sewage 
at Rugby would be about 7s. per ton to produce it dry, and sell it in a pow- 
dered state. I do not think it would be a judicious expenditure, and likely 
to be a commercial success, to apply the same amount of guano in value to 
Jand as of sewage. It might be advisable to use guano or other dry ma- 
nures with sewage, if you get rid of the question of cost altogether. Tehink 
it is quite unfit, diluted as it is with so much water, to use it with farm- 
yard manure. We have already too much water on the land. The effect 
would be to lessen the amount of dilution; but farm-yard mauure is itself 


Witness: I have never seen it. I believe it would be perfectly true if put | 


The Cuatrman: Is it not to your own knowledge that the sewage of | 
towns, before it comes to the outlet, or before it has become analyzed by | 


you did so, the manurial value of sewage as compared with other manures, | fed well off of it the same day. No animal was fed on the land; the grass 


| was mown, and the cattle fed in sheds. 
-of grass-land at Rugby, and the quantity of sewage employed was in the | ta - 
proportion of 3000, 6000, and 9000 tons per acre. The sewage was pumped | by the royal commission. I cannot tell the area of drainage at Rugby|) 
up to the top of the fields, and gauged as it ran over by a large tank holding | 
thrée‘tons, so that the exact quantity was ascertained by measurement. | 


sewage, and we took it as we could get it, during one, two, or three days a | 
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not extend more than a quarter of a mile from the place where the irriga- | 
tion was carried on. It is difficult to say what is safe, and what is not safe. | 
There is a canal near Manchester which receives sewage from a portion of | 
the town. ‘The water has an exceedingly offensive smell. The people | 


Witness: Well, i should say yes; it would prevent decomposition going | 


| 


| 





| very diluted by the urine of the animals. I am a manufacturer of manures 


' I should think we got it within a day or two of its being produced. In 


| field without sewage. The average yield of milk per day from a cow fed 





for turnips and other green crops, but not for grass. 

By Mr. Bristow: I have not tried experiments anywhere else with 
sewage than at Rugby. My opinion is, that sewage is not a manure of uni- 
versal applicability. I think it is not applicable to corn, as it cannot be 
used all the year round. I do not consider that it is where the manurial 
substances in the soil are deficient that it is applicable; it is the crop, and 
not the soil, which makes it available or not. The theoretical value of 
sewage at 6s. per head is its value if dried and sold as guano. My experi- 
ments at Rugby lead me to value it at 2s. or 3s., estimating it by the product 
obtained in milk—mowing the grass, and feeding the cows upon it, without 
any other food. At 6s. per head, the value of 1000 tons would be £7. 1és., 
considering that 26 people supplied it in the course of a year. The solid 
matter is 2400 lbs. in 1000 tons, which is equal to about 78 grains in a gallon. 
London sewage contains about the same quantity: 90 grains was Dr. 
Letheby’s estimate. Iam sure that,in a commercial point of view, the 
manufacture of solid manure from sewage residuum would not be successful. 

By Mr. BLencowe: I do not think you would obtain a scientific result, 
in comparing sewage with other manures, by applying a certain amount of 
it to the land in the ordinary way. You would get some general knowledge, 
but it would not be very correct. The sewage we used at Rugby was fresh; 


summer time, there is considerable smell from the tank, because there is 
always a great deposit of fermented matter at the bottom, as it is not 
pumped dry. The smell is not perceptible at any considerable distance: 
perhaps, in very hot weather, it extends a quarter ofa mile. The fields in 
which we experimented were laid out by Mr. Beckford on what is called 
the contour system—a series of small furrows. The sewage is run through | 
these trenches, and trickles over the surface of the soil. I should think, as | 
a general rule, that by the time the water leaves the land at the bottom of | 
the field, the organig matter was completely taken out of it, and it might | 
enter the river without affecting its sanitary condition, but I cannot speak 

definitely on this point now; next year, we shall go into that question. [| 
have seen the experiments at Leicester, of precipitating the solid matter in | 
the sewage by lime. I think, after precipitation, the greater part of the | 
value of the sewage is still in the liquid. We left an acre of land in each | 








on that land was 25 Ibs., and on that which was treated with sewage it was || 
204. In each case, the cow had as much as she wished to eat, but it is ex- 


| ceedingly difficult to get two or three cows which will do as an average for || 


all the rest; therefore, there is not much value in this experiment. You {| 
never can determine the value of an experiment by changing the food of an 
animal. I have only made my experiments at Rugby during one year. 

By Colonel Fane: I do not say that sewage is only suitable for grass, but I 
think grass-land is the proper land on which to apply it. The great dif- 
ficulty in applying sewage to roots is, that during a great portion of the 
year you cannot put it on the land. Icannot give an idea of what the 
whole 15 acres at Rugby cost in sewage last year; I have not looked into it. 
It would be no information if I could, because it was a mere matter of bar- 
gain for the experiment. The grass was kept continually cut, and the cattle | 





By Mr. Ayrron: The experiments were conducted at the public expense 


which comes into the outfalls. The sewage comes from the town in an open | 
channel, the length of which to the outfall is about three-quarters of a mile; | | 
and the distance from the tank to the field in which the experiments were | | 
made about half a mile, along which it is conducted in an iron pipe. Part | | 
of one of the fields in which I experimented had been sewaged before. No || 
comparison has been made there between sewage irrigation and ordinary 
irrigation. Iam not able to inform the committee how much of the im- 
proved condition is due to the fertilizing properties of the sewage, and how 
much to irrigation. I could get £30 or £40 an acre for the meadows when 
sewaged, and perhaps only £6 or £7 if simply irrigated. Ido not think the 
nature of the soil would have to be taken into consideration in using the 
sewage to the extent I do, if there were proper drainage. I should prefer a 
sandy soil, certainly. In Edinburgh, it is sandy. In order to make a com- 
parison between manure and sewage, it would be necessary that the former 
should be as finely comminuted as the manurial —— of the latter. It || 
is a maxim in manuring that the manure should be as fine and be spread 
as evenly over the field as possible. My estimate of the produce of sewaged 
land is, that it is good for feeding milch-cows in stalls, but not for fattening | | 
stock. It would not be well for feeding cattle on the land. The produce |} 
of one acre, unsewaged and without any manure at all, fed one cow for 20 
weeks, The year before that acre had been irrigated. The number of| 
weeks during which a cow was fed from the sewaged land in one ex- || 
periment, with the smallest quantity of sewage per acre, was 40; with || 
the next larger quantity, 58; and with the next 68 weeks. 

By Lord Hotmespae: The preparation of sewage into a solid manure 
would not answer, because the value of sewage remains in the liquid. The 
value of the produce in milk of the unmanured land was £11. 13s.; that 
which was manured with 1500 tons to the acre was worth £18. 14s.; with 
3000 tons, £26. 18s.; and with 4600 tons, £31. 10s. I think, if the sewage were 
delivered on the land at £2 per 1000 tons, it would Pay a farmer to use it. 
We did not employ any deodorizing substance at all. If there were a large 
accumulation of sewage, it might be necessary todo so. I do not think it 
would deteriorate the value of the sewage. The use of lime would not im- 
pair its value; for, though it causes a great precipitation, the ammonia still 
remains in the liquid. 

Mr. AppERLEY: You say that, if delivered at £2 per 1000 tons on the 
land, it would pay a farmer to use it. I presume it could not be delivered 
at 4d. a ton, and therefore it would not be commercially successful, even at 
Rugby ? 

Witness : I think it could. 

Examination continued: It is a difficult thing to say what would be the 
average quantity of manure required. As the quantity of sewage applied is 
increased, the profit increases in the same proportion; but in dry manure, 
each addition over a certain amount does not tend to increase the product. 
We have gone up to 7000 tons per acre in the use of sewage, and there is 
no proof that we had then reached the limit of profitable application. I 
think there is no limitation. The sewage of the town of Rugby costs £600 
a year. The tenants in the neighbourhood who rented it have now given 
it up, the quantity delivered being so small compared with the requirements 
of the land. They had a mistaken idea, and supposed that small quantities 
of sewage could be applied with great effect. They did not apply it in 
sufficient quantities, and were not satisfied with the result. Too much 
money has been spent upon the quantity at disposal. I should think the 
sewage of Edinburgh and Rugby would be about the same in quality. I do not 
consider that the manufacturing refuse of such a town as Birmingham 
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would affect the value of the sewage. The evidence given to the royal 
commission in 1858 with reference to Rugby was by Mr. Walker, an owner 
of land, and his tenants. Since then, I have made my experiments upon 
the same land. I should not like to say that my opinion is different to what 
it was when we reported; but I begin now to see something like what the 
actual value of the sewage is. It was thought before that there was some 
value in it. My experiments rather lead me to attribute a less value to it 
than before. . 

By Mr. Bristow: Six ‘shillings is the value of the constituents in the 
sewage of each individual, but I should think the value delivered on the 
land would be from 1s. to 2s.; so that about £1000 a year is the value of 
the sewage of a town of 10,000 inhabitants. 

By Mr. Grecson: The land experimented upon at Rugby was good 
heavy soil. The rent per acre in its ordinary state was £5; I cannot say 
what it is worth now. Sewage does not permanently improve the value of 
land; it is worked out in about two years. 

The CuarrMAN: In the engineer's report upon the Edinburgh irrigation 
in 1851, I find that Mr. Lee states— On inquiry, I was informed by Mr. 
Bryce, that the action of the sewage-water is not a sudden impetus, followed 
by reaction and exhaustion; but the and goes on increasing in value, ac- 
cording to the length of time the system has been in operation.” Do you 
agree with that? 

Witness: No. I do not say that you might not, on blowing sands, such 
as at Edinburgh or Bagshot Heath, continue to improve it; but you will 
not do so with good soil. 

The CuHatrMan: Are you of opinion that a sandy soil takes up the 
ammonia? 

Witness: Yes. 

The CHarrmMan: That is not in accordance with your own report, be- 
cause you state that clay-lands, and other lands consisting of loam and 
clay, are the only lands to apply sewage to; and the reason you gave is, 
that “ the ammonia is retained therein, and the salts.” Now, is the report 
right or wrong? 

Witness : It is right, as far as it goes. 

The CHairMAN: Then you go on to say that ammonia is liberated, and 
not retained in the sandy land; and, still further on in the report, you say 
that the salts imparted to it by the sewage, and the ammonia, when rain 
comes or water falls on it, are washed away ? 

Witness: You have a greater waste of material upon a sandy soil. 

The CHatrman: Therefore, it is not so appropriate. 

Witness: I will not say that. 

The CHAIRMAN: Supposing a ton of sewage is worth 2d. to the farmer 
when he gets it, is it not a matter of importance to him to retain all the 
value of it—the nitrogen, the phosphates, and magnesia—and that, there- 
fore, if applied to a sandy soil, hich will not retain these ingredients, they 
will be wasted? 

Witness: As an abstract rule, it might be so. 

The Cuatrman: In the report of your commission, in 1858, you state 
that the absorption of the offensive gases of sewage by the soil and by vege- 
tation is so rapid, that there is no perceptible smell five minutes after the 
application; and it is, therefore, plain that, if closed drains or pipes were 
substituted for open ditches, the inhabitants of Edinburgh would cease to 
have cause to complain of the employmeut of the sewage. Do you still 
maintain that opinion? 

Witness : Yes: I still retain that opinion. 

Examination continued: I am now experimenting upon the water of 
sewage after it has percolated through the earth. I cannot give any results 
at present. We pay £5 a year per acre for the land at Rugby, and £4 per 
1000 tons for the sewage delivered. I pay £150 a year for the branch and 
hydrant, which is capable of delivering 30,000 or 40,000 gallons a week, 
and I have a right to take all that is delivered. I have never used 9000 
tons per acre. You might profitably apply 20,000 tons, but not at £4 per 
thousand. 

The CuarrMAn: If the sewage of a town is worth, according to your 
calculation, 6s. per head per annum, how do you account for it that it is 
only worth 2s. to you when you get it on the land? 

itness: By the enormous dilution, and the application of it at unsea- 
sonable times. 

Examination continued: I should not like to say that sewage, as it flows 
over the earth, is not innocuous until absorbed. In the Essex marshes, I 
think it would be difficult to get it to flow; and I do not see how it could be 
applied to a very large extent of flat land. 

Dr. Hofmann, examined by the CHATRMAN. 

I am professor of chemistry at the Chemical College, Oxford Street. 
Along with the late Mr. Witt, I received instructions from the referees on 
metropolitan drainage, in 1857, to make an analysis of the London sewage, 
and to test the value of certain plans for solidifying, and otherwise dealing 
with the manurial matters found therein. We commenced by ascertainin, 
the quantity of solid matter contained in the sewage, such as is puseneel 
at the outfall of the sewers. The one which was pointed out to us as likely 
to give the most correct average result, was the sewer in Savoy Street. The 
sewage there was found to be extremely different in richness at different 
times of the day. It was found, for instance, that it was richest between 
nine and twelve o'clock in the morning; whilst, between twelve at night 
and five in the morning, it was extremely diluted. On this account, it was 
found expedient to select quantities of sewage at each hour of the day, 
and we obtained twenty-four samples, which were then mixed together. 
The solid matter obtained from these samples was subsequently submitted 
to chemical analysis. We then ascertained the quantities obtained in this 
sewage matter which belonged to the insoluble portion, and those which 
belonged to the soluble portion in the liquid, and we represented them in 
money values, comparing them with the price of guano at the time of the 
experiments. We made two consecutive experiments to ascertain the 
quantity of solid matter. The one related to the 13th of March, 1857. The 
total quantity of suspended and dissolved matter in one gallon of sewage 
was 94°7 grains. Of these 94 grains there were only 19 of suspended 
matter, and 75°7 of matter dissolved in the water. The second experiment 
was made on the 11th of June, 1857. The quantity of fixed matter which 
could be procured by the evaporation of one gallon of sewage was 2 little 
greater, being at that time 111 grains per gallon. Of these 111 grains, 
32°7 were suspended matter, and the dissolved matter amounted to 78°5. 
Of the valuable matters of London sewage, six-sevenths are in a liquid con- 
dition, and one-seventh only in the solid state. The principal valuable 
constituents in sewage are: First; the nitrogen, which exists partly in the 
form of ammonia and partly in the form of organic matter; second, phos- 
phoric acid; third, potass; and, fourth, organic matter. There are other 
constituents in the sewage, which, under particular circumstances, may be 
of some value, but which generally may be entirely disregarded. in a 
gallon of sewage, I found 6°7 grains of nitrogen, 1°8 grain of phosphoric 








acid, 1-0 grain of potass, and 30 grains of organic matter. In estimating 


the value of the constituents of sewage, it would be impossible to arrive at 
a correct calculation if the estimate were based upon the price which each 
individual substance could be bought for in the market separately. 
therefore, ascertained the price of an agricultural commodity in which these | 
substances existed, such as guano, the price of which was then £11 per ton. 
Now, the solid constituents of 100 tons of sewage contain 7*982 tons of am-' 
monia; and the ton of ammonia, such as it exists in guano, possessed, at 
that time, an agricultural value of £56. The amount of insoluble phos- 
phate of lime was estimated at 1-269 ton; and the value, at £7 per ton, 
was £8. 17s. 8d. Of the soluble phosphate of lime there was 2°631 tons, ' 
the value of which was £84. 3s. 10d. Then, 1 ton of potass, estimated at 
£31; and, lastly, 30°1 tons of organic matter, estimated at £1 per ton, equal 
to £30. By taking the total of these items, we arrive at the value of 100 tons 
of the solid residue of sewage, which is £601. 3s. 6d., or £6. 0s. 3d. per ton. 
This number represents the value of aton of dry sewage on the field, in-| 
cluding the soluble and insoluble constituents. The suspended matter in 
one ton of solid residue is worth 15s. 3d., and the dissolved matters £5. 5s. * 


1 


{| 


We, | | 


—the whole being again £6. 0s. 3d. All the constituents I have given | 


refer to the solid matter under evaporation. It will, perhaps, be more inte-_ 
resting to know the value of sewage without any evaporation, which is its | 
ordinary condition. I have calculated that 100 tons of sewage contain 
S suspended matter 81°7 lbs., and of dissolved matter, 247 9—total, 328-16 
bs, 


the value is a little more than 2d. per ton. It was calculated, at the time 


stimating 100 tons of the sewage on which we operated at 17s. 7d., || 


of our experiments, that the average quantity of sewage running into the | 


river Thames per day amounted to 95,000,000 gallons. Now, as 220 gallons 
weigh 1 ton, the 95,000,000 gallons weigh 431,850 tons. Calculating this | 
usy at 17s. 7d. per 100 tons, it shows that the daily value of the 

ondon sewage is £3796, and its annual value £1,385,540. I may say that 


we endeavoured to check this result by calculating, from accurate observa- | 


tion, the value of the sewage, such as derived from the foeces and urine of 
each individual, and, taking the population of London at that time at. 
2,600,000, we arrived at the yearly value of £1,444,177. We took guano as_ 
the standard of value in our calculations, the price of which, I believe, is | 
now something higher. It has been constantly increasing in value, for we 

found, by inquiry, that ten years previously the price was one-half that | 
which we took in our estimate. 


By Mr. Ayrton: The experiments were made with the sewage from a || 


dense district. I cannot say the area of rainfall which drained into it, nor 
how far the sewage was diluted with the land drainage, independent of mere 
house refuse, as the specimens were delivered to us by the referees. I have | 
not made experiments to ascertain the effect upon the fertilizing propert 


of sewage by allowing it to run for some distance in a river or stream. It/!| 
rtion of the solid sewage which was in a state of suspen- | | 


may be that a 
sion would be deposited, but the soluble matter would not be affected in 
any way, except that it would be much more diluted. 
considerably upon the time of year and the temperature whether if sewage, 


unmixed with running water, were allowed to flow any distance exposed to | | 


the air, it would become decomposed. In the summer weather, some of the 
nitrogenous organic matter would undergo putrefaction. The ammonia in 


sewage is extended in such minute quantities as compared with the bulk, |, 


that it would not be affected. If sewage, such as we operated upon, were 


to run in an open culvert for 10 miles, exposed to the atmosphere, with a} | 


medium temperature, I do think it would, in a great measure, be in the 
same chemical condition as it was at the beginning—not perhaps in the 
very height of summer. The agricultural value would in no sense be 
diminished. 

By Mr. AppERLEY: The mean quantity of solid manure in sewage, ac- 
cording to our two experiments, was 102 grains per gallon. ‘This gives 
22,000 grains in one ton of liquid sewage. The question presented itself to 
us, whether the sewer we experimented upon was 2 fair specimen of the 
sewers of London, and we went into the matter. Very shortly before that 
time, similar experiments were made by achemist, of the name of Horsman, 
upon the sewers whose outfalls are at London Bridge and St. Paul's. The 
total quantity of matter found by him was 129 grains per gallon, which 
shows, as compared with our results, considerable discrepancy. At St. 
Paul's sewer the quantity was 129 grains, and the lesser sewer examined 
in the same summer left, on evaporation, 106 grains. 
result obtained by professor Anderson, upon an examination of the Edin- 
burgh sewer, was 132 grains per gallon. I should not omit to mention, that 
I find in my report an analysis by Professor Way, who examined the sew- 
age delivered from a sewer in Dorset Square, and found as much as 209 
grains of solid matter in the gallon. 
able to ascertain. 
time we made our two experiments upon the Savoy Street sewer. On one | 
occasion there was a tremendous storm, and the next morning the sewage 
was charged with 296 grains of solid matter per gallon, although examina- | 
tion proved that the amount of water delivered by the sewer was at the | 
least four times greater than was ordinarily the case. From this, we con- ; 
cluded that a large amount of deposit had existed in the sewer, which was 
flushed out by the heavy rainfall. The next experiments we made were at 
the Falconbrook sewer, where the proportion of solid matter per gallon was 
44 grains; at the Earl Street sewer, where it was 48 grains; the Fleet, 67 
grains; the Fleet, before rain, a succession of dry days preceding, gave 74, 
grains; then, the Fleet, after rain, 208 grains; the King’s Scholar’s Pond, 64 , 
grains—before rain 91, after rain, 180; Northumberland Street sewer, 160 
grains, at another time 144, and, in a third experiment, 147 grains. ' 

Mr. ADpDERLEY: Will your experiments enable you to tell approximately | 
the mean fertilizing ingredients of each gallon of sewage—i. e. of ammonia, } 
phosphoric acid, potass, &c. ? 

Witness: Forty grains are valuable matter. 





By the CHarrmMan: We did not collect the sewage for our experiments: || 


it was collected by the referees, but I have had other opportunities of 
obtaining information respecting the nature of sewage at the outfall. Of; 
course, it depends in a measure upon the season of the year; but, upon the , 
whole, those who examine sewage at the outfall of a sewer for the first | 
time, are surprised at its comparatively inoffensive character. It is only | 
after some time, when it is kept in a cistern, that it becomes very offensive. 
Even in hot weather, I find that sewage as it flows out of the sewer, has but 
little that is offensive about it. 

The CuairMAN: Bearing in mind that reply, I wish to ask you anothee 
question. Let us suppose the case of the sewage from the outfall of thr 
new sewers about to be made, pumped to a covered reservoir from the out- 
fall through mains in the mth, 
an air-shaft, in which every noxious gas from the sewage might be con- 


sumed with fire, and that the sewage descended from the reservoir, through | | 


mains laid in the earth at such a depth as to be beyond the reach of the 
atmosphere, that the mains were kept always full of sewage, and that from 














It would depend || 


Again, I find the}! 


This is the highest result I have been | | 
There was considerable variation in the weather at the | | 


and the reservoir ventilated by means of}! 
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these mains the sewage was delivered on the land through a jet by means 
of a flexible hose, might we not expect the sewage so delivered to be ina 
state as inoffensive as to smell ‘as the sewage at the outfalls which you 
experimented upon? 

Vitness: The greater portion of the year, I should say certainly. In 
very hot seasons, putrefaction might all at once set in,and ther the offensive 
character of the sewage is great. 

The CuarrMAn: In the report of the commissioners, it is said that the 
absorption of the offensive gases of sewage by the soil and by vegetation is 
so rapid, that there is no perceptible smell five minutes after the application, 
and thatif closed drains or pipes were substituted for open ditches, there 
would be no cause to complain of this employment of ‘the sewage. Is that 
opinion correct? 

Witness: I believe it is, but I have no practical experience of it. Of 
course, if you put. it upon land that could not sbsorb -it—as upon land 
already saturated with water,you could not expect it to be inoffensive. But, 
with land properly selected and treated, I think the sewage would be very 
rapidly absorbed. 

Lord HotmespALe: You have heard the large quantity that. has been 
spoken of ~—30,000 tons a year. 

Witness: It would depend upon the nature of the soil. Some soils are 
extremely absorbing, and I dare say that quantity might be employed with 
good effect in some cases, where in others it would be impracticable. 

By Mr. AppEr.ey: I should think thereare no substances in the London 
sewage that. would be injurious to vegetation, or that would neutralize the 
fertilizing properties of other ingredients, so far as our examination went. 
I do not think that the manufacture carried on in any town would influence 
the nature of the sewage generally. I can conceive of circumstances in 
| which such a state of things might exist, but not in a place like London. 
|I am not prepared to say. off-hand, but I should be of opinion that the in- 
| gredients discharged from the chemical works of a town like Birmingham 

into the sewers would not deteriorate the value of the sewage. 
| By Mr. Ayrton: It would greatly depend upon the season of the year, 
'as to how soon the fertilizing properties of sewage would be destroyed in 
water kept in a tank. Taking that season when the process of decomposi- 
tion goes on most rapidly—the height of summer—you would, in the course 
| of twenty-four hours, have a change in the composition of the sewage; and, 
jin the course of eight or ten days, you would have accomplished the process 
of decomposition which is going on in the sewage alone. You would, in a 
measure, have affected the agricuitural value, but it would be very minutely. 
jie you exposed the sewage freely to the action of the atmosphere, it would 
| have atendency to destroy the constituents, but the agricultural value would 
|not be deteriorated very materially. The deodorizing of sewage would, if 
;some ingredients were used for the purpose, effect its fertilizing properties. 
|Phenic acid is employed as. deodorizer, but not very extensively. I do 
/not think it would have an injurious effect upon the fertilizing properties, 
|if used only in sufficient quantity to deodorize the sewage. 
| The Cuarrman: I presume you know that the object of this committee 
|is to inquire into the best means of utilizing the sewage of cities and towns, 
| with a view to its application to. agricultural purposes. With that view, 
| what plan would you advise to be adopted for the purpose of raising the 
| best revenue from sewage—to distribute it over large areas, where it would 
| be used simply in addition to the manure of the farms, as guano is used at 
i po time, or that the use of it should be confined to small tracts of 
{land 
| Witness: This question presented itself, of course, at the time when we 
;made our report; and we arrived at the conclusion that all proposals to use 
the sewage, except that one which proposed to use it for the purpose of 
irrigation, bore in themselves the proof of impracticability. In fact, we had 
not at that. time the necessary data at our disposal for calculating whether 
the use of sewage for irrigating purposes would be profitable; but we came 
| to the conclusion that, at that moment at all events, the proposition to em- 
| ploy it for irrigating purposes was by far the most promising. 

The Cuatrman: Will you go further, and say whether, in your opinion, 
,the sewage should be applied over a large area with other manures, and as 
jan addition to them, or whether it should be applied to a circumscribed 
/area, and no other manures used with it? 

Witness: I must preface my reply by observing that I am not a farmer, 

jand have no experience as such. I should say that, in most cases, con- 
taining the most manurial constituents of the plants which have been con- 
sumed by men and animals, it would be beneficial to most crops; but I 
| would by no means express a decided opinion; that it is always applicable 
without the use of other manures. I conceive that the most useful form to 
employ it practicably would be to enable the farmer to use it either exclu- 
‘sively, or together with other manures, according to the nature of the crop 
he wants to rear. 

The Cuarrman: Do you think that that system would ultimately pro- 
duce a larger return for the sewage of towns than by confining its use to a 
small area? 

Witness: Ceteris paribus, certainly. 











Monpay; Marcw 81. 
Professor Vay, examined by the CHAIRMAN. 

I am consulting chemist to the ‘Royal Agricultural College of England, 
and have had very frequent opportunities of making myself acquainted 
| with the wants of the agriculturalists of this country as to the supply of 
manure. The resources of natural manures, as at present economized, are 
not sufficient for the cultivation of the soil, so as to obtain from it the full 
amount of vegetable growth of which it is capable. The deficiency has to 
be supplied by the purchase of foreign manures, and the manufacture of 
artificial manures at home. The great difference between modern agricul- 
,ture and the system practised twenty years ago is, that we now bring into 
|the land other manures than the land itself would supply. I think it would 
be very difficult to say what is the annual sum paid in Great Britain for 
|foreign manures, but | could give you some opinion upon it. I believe the 
quantity of Peruvian guano, which is the principal foreign manure im- 
ported, is from 200,000 to 300,000 tons a year, and the cost from £2,500,000 

to £3,000,000, taking it, in round numbers, at £10 per ton. 
The CHarrMan read a letter written by Professor Liebig, ten years ago, 
in which the writer said that the result of the application of guano and 
bones to English agriculture ought to have taught the farmer in what a 
,condition of comparatiye fertility he might have preserved his fields if the 
elements of guano, which he had annually transported in the shape of 
wheat produce, had been systematically gathered, and brought back again 
to the land. To the understanding of this question, however, the farmer 
had not yet come, for, while his forefathers believed the soil of their fields 
|to be inexhaustible, he himself believed that the introduction of manures 
from abroad would have noend. It was much simpler, as he thought, to 
buy guano than to collect the sewage of towns; and that, if a lack of the 





former should ever arise, it would then be time enough to have resort to the 
latter. But, of all the erroneous opinions of the farmer, this was the most 
dangerous.- He had been assured, with relation to guano, that in twenty or 
twenty-five years time, if the consumption was maintained even in the same 
proportion” as. then, there would not remain sufficient to freight twenty 
ships; and, when~the price of bones became so high in Germany as to for- 
bid their exportation, and the question came to be asked how this indis- 
pensable manure ‘should ‘be furnished for the future, it would excite asto- 
nishment that so little attention had heretofore been paid to the application 
of sewage to manurial purposes. He (the chairman) asked the witness | | 
whether he agreed in this opinion ? 

Witness: There is nothing but what one may easily agree with in the 
letter, but the whole question is a very large one—the reproduction of! 
animal and vegetable life—which is not to be treated in that off-hand! 
manner. The question of reproduction ‘is involved in the question of: the! 
loss of manure by drainage into streams, but I think the argument, though’ 
perfectly good in the abstract—that we are wasting a large quantity of 
valuable material, by throwing it into the riversin theshape of sewage—does 
not contain the whole trath;for there are other operations at work, which 
will always tend to diminish the fertility of land which is cultivated to give 
food to human beings. It is known as a fact that, where forests exist, the 
richness of the soil increases rather than diminishes, because the mass of 
the food of vegetation is obtained from the atmosphere rather than from the 
earth, and whatever is obtained from the latter is returned to it in the fall 
of the leaves from the trees. Inthe case of the growth of vegetation for 
the use of man or beast, we have a different state of things, because a great 
deal more of the material of the soil is used in producing a quantity of 
barley, oats, or wheat, than we actually fix and have back in the shape of 
corn. It is found that wheat, and all those plants which produce albumi- 
nous matters fit for the support of man, actually waste the elements of 
vegetable matter; they get rid of ammonia in the act of growing, and, there- 
fore, the ground upon which they are cultivated would become impoverished ; 
and, apart from the question of returning the débris of the food of man to 
the soil, we should never keep up a gooa state of cultivation by the use of 
sewage alone, upon the same amount of land which produced it. As to the! 
use of guano, it must always be remembered that we may have a balance | 
of advantage in a pecuniary point of view, in the restitution to the land of 
manure, in one shape rather than another. The argument may be open to 
objection, that. it would be more economical to replace these matters by an} 
imported material rather than by putting the sewage upon the land again. | 
I do not think the fact that we are now wasting sewage is a proof that it 
ought to be put on the land. 

The CuairmaAn: Do you agree with Baron Liebig,in thinking the supply 
of guano and bones is limited? 

Witness : Guano may be, and I fancy must be so. Probably fifty years 
or more may see it worked out. I do uot think it is so with bones, be- 
cause the more agriculture the more stock you produce, and the more stock 
the more bones. There is really a vast quantity of phosphates in most soils, 
which it will take us some hundreds of years to work out. The price of 
guano, I think, is diminishing; it was £20 a ton at first; afterwards, it went| 
down to £9, in consequence of the introduction of the supply from Ichaboe. 
When that was exhausted, the price went up to £12. There is no supply 
from Ichaboe now. At this moment, artificial manures can be profitably 
applied at present prices. 

The Cnarrman: Liebig says that “10 million cwts. were impotred in 1855, 
and in the course of half a century 60 million cwts. of bones have been im- 
ported into this country, yet all this mass of manure is not worth mention- 
ing, when considered in relation to the arid surface of Great Britain. It is 
but as a drop to the sea of human excrement carried to the ocean, which 
_ “wd be partially supplied by artificial manures.” Do you agree with 
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Witness: I agree so far as this, that if he had limited himself to stating 
in what years these have been imported, you would find that two-thirds of 
the whole have been imported during the last 10 years; consequently, the 
first 40 years of the half century ought to be left out of the calculation. 
Bones were only used twenty years ago to make animal charcoal for sugar 
refining. The quantity, therefore,is much larger, when spread over the ten 
years; still I believe it is small as compared with the quantity which could 
be consumed on the lands under culture. 

The CuairMAn: From the works of yours which I have read, I believe 
you are deeply impressed with the necessity of converting sewage to agri- 
cultural purpeees?™ 

Witness: I think it is a great pity it should be wasted. 

The Cuarrman: You were one of the royal commissioners appointed to 
consider the best mode of distributing the sewage of towns, and applying it 
to beneficial and profitable uses. In your report of 1858, I find the outline 
of a plan for dealing with the sewage of the metropolis, in which it is pro- 
posed that the solid matters shall be separated and precipitated. Is your 
commission still of opinion that precipitation is the plan that should be 
adopted in dealing with the London sewage? 

itness: I do not think it was ever of that opinion. I think at the time 
that paper was written, it was assumed by the commission to be perfectly 
impossible that the London public would vote £5,000,000 or £10,000,000 to 
deal with the sewage upon a large scale. The whole of our preliminary 
report, if read carefully, indicates that the liquid system is the only system 
which could be properly applied. 

The Cuatrman: The report says,“ The solid matters would be separated 
_ * nat uae and the liquid treated with some deodorizing agent before 

ischarge.” 

Witness: This report was made before the Metropolitan Board obtained 
their Act, and had decided to carry the sewage down the river. We, there- 
fore, had to deal with the sewage in its existing state. My conviction is— 
and I have no doubt it is that of my colleagues—that we proposed a plan 
most likely to be available with the means and disposition of the London 
public: not that it was a scheme we preferred, but as being the only one 
possible. We were of opinion that, in a sanitary point of view, it was most 
objectionable to discharge sewage into rivers. 

The Cuarrman: I find, in the latter part of the 4th suggestion made in 
your report of 1858, you state, “that the direct application of sewage to land 
favourably situated, if judiciously carried out, and confined to a suitable 
area, exclusively grass, is profitable to persons so employing it; that, where 
the conditions are unfavourable, a small payment on the part of the local 
authorities will restore the balance.” Be kind enough to state what you 
meant by favourable and unfavourable conditions? 

Witness: I take it to be this, that a town may be so situated with regard 
to neighbouring land—in fact, that there may be no neighbouring land to 
which sewage could be applied without considerable expense, and that then 
the system of liquid application might be so far less than profitable, that it 
would require an outlay, on the part of the town population, to carry it to 
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land which may be more favourably situated, and where it may be profit- 
able. There are towns, for instance, which are situated near the sea, where 
the only low-lying ground may be the sea-beach, to which it could not be 
applied. In that case, it would have to be distributed on land on the level 
oF the hills; that would be an unfavourable circumstance. On the other 
hand, there are many cases in which grass-land, or land suitable for sew- 
age, is immediately adjacent to the town, and there it can be profitably 
employed. 

bee Guaznwas: Why did your committee consider it exclusively appli- 
cable to grass-land ? 

Witness: Before writing this report, we had seen all the instances of 
sewage irrigation which at that time existed in England and Scotland. We 
had also been to Milan; and this report furnishes an account of what we 
saw there. Our conviction was that, although sewage benefited all crops 
as much as any other manure would, the first cost of arrangements for 
distributing it to other crops except grass, or what was analogous to it, 
together with the subsequent yearly expense of distribution and the small 
quantity which could be got rid of in that way, were objections to its 
general use; and that the most convenient crop—the crop which lent itself 
most readily to the application of sewage—was some form of grass. 

The Cuatrman: I refer to your report, on page 15, where I find you say, 
in reference to Edinburgh: “ The crops—almost entirely grass—are of the 
richest description, as may be judged from the fact that they are sold by 
auction every year, at an average of from.£20 to £30 per imperial acre.” 

Witness : I think that sentence really means that the land was let at 
that rental, and not that that was the value of the crop; but I am not 
quite sure. 

The CuarrMan: I think I can, perhaps, help you with the next question. 
In the following paragraph, you say: “ The works were undertaken, in the 
first instance, solely with the view of profit; and they have answered so 
well, that the meadows, some portions of which were formerly barren sea- 
sand, are now a very valuable property.” 

Witness : Yes, it is so. I think it must mean the crop; it is an average. 
Some land is so much more valuable than other. 

The CHarrMAN: Who are the parties benefited by these works? Are 
they the proprietors of the meadows, or the ratepayers of Edinburgh? or 
are both parties benefited? 

Witness: I should imagine the ratepayers get nothing by it. 

Examination continued: I should think the profits from the meadows do 
not in any way go to the assistance of the local taxation. I consider that 
the sewage of Edinburgh is, at least, as valuable as that of London. Iam 
aware that as much as 8400 tons of sewage per acre is annually put upon 
those meadows. Assuming the actual manure contained in such sewage is 
worth 2d. per ton dried, that would produce £70. 12s. I should think that 
£70 worth of manure would produce better results than that—it is a calcu- 
lation very easily made. ‘The answer to that question would possibly be a 
check upon the value of sewage at 2d. per ton. The only way is, to take 
the composition of sewage and calculate it out; to take the quantity of 
guano, and see how many hundreds of tons of sewage.is equal to that value 
of manure. I have, perhaps, taken it the reverse. way. It may be con- 
venient to assume the value at 2d. per ton, but I think that is very much 
more than the value of sewage. I have made experiments with other 
manures in a liquid state—for instance, superphosphate of lime is put on 
in a liquid state; and Mr. Mechi’sfarm is an illustration of other manures 
being put on in that way. 

The Cuatrman: In such an application of guano or other manure, would 
you expect to recover from the soil the value of the manure which you had 
applied in addition to the expenses of management? 

Witness: I think not. If you were to offer me £70- worth of guano ina 
liquid state, I should not give you £12 a ton for it, because I should have 
to deal with the quantity of water, which would only be an incumbrance. 
For instance, ifa man brought me some Peruvian guano mixed with its 
same weight of sand, and offered it at £6 per ton—the ordinary price of 
guano being £12 per ton—I should not buy it, though its intrinsic value 
would be the same, because all the expenses would be doubled; the cost of 
cartage, &c. 

The CuarrMAn: Is not sewage a thing to be bought and sold, if you can 
find a market for it? 

Witness : Yes, and wherever that market can be found, the price would 
be regulated like that of guano, by the demand; but, in the first place, you 
have to decide upon what ground that demand is to take its stand; you 
cannot at all predict what that demand would be. There are two ways in 
which you might have the sewage. You might take the manurial sub- 
stances, which a 100 or a 1000 tons contained, and say, according to 
the market value of other manures, they are. worth so much; but, unless 
you have 2 number of experiments and practical. employment of manures 
distributed through a quantity of water by which you can note dewn the 
relative effects, you have yet to learn whether a ton of guano would pro- 
duce the same result when diluted with that quantity of water or not. 
Until that is learned, you cannot say what the price of any given demand 
en. be. It might so happen that the annual cost of putting on sewage might 
|render it more expensive for use, even if the pipes were laid on the land, 
|than the employment of a similar amount of dry manure, bought in the 
|Shape of guano, and in that case you would reject it altogether. Many 
|steps have been taken to ascertain the value of sewage during the last few 
‘years, but I still think the actual value is not so clearly determined as in 
other cases of manure. We have learned to value ammonia or phosphate of 
lime in artifical manures, and know that so much put on the land, under 
such circumstances, will produce a given result. A farmer, if he is grow- 
ing turnips, or mangel-wurzel, will know that if he puts on 2 cwts. of 
phosphate of lime, he gets so much greater increase in his crop. But here 
you introduce a new element, which throws all previous calculations aside. 

The Cuarrman: I find in your report, you say that “In times of heavy 
rain, the quantity of sewage liquid which comes down at Craigentinny is 
so great, that it is found impossible to deal with it otherwise than by 
allowing some portion of it to escape into the sea; but, with this exception, 
and that of the open ditches, it may be safely asserted that the method 
pursued at Edinburgh, deals with sewage.as a thing to be got rid of with 
jgreat success.” I presume, then, your committee had more in view in the 
question of getting rid, at any price, of the sewage than that of regarding it 
as an article of commerce. 

Witness: I think I am justified in calling attention again to the fact that 
| this report was written five years ago; and, at that time, nobody was so far 
|advanced in the knowledge of the value of sewage as at present. Our com- 
/mission bound us to inquire into the best mode of distributing the sewage 
of towns, and applying it to beneficial and profitable purposes. Now, that 
iPhraseology was certainly adopted not without some distinct intention, 
there being two objects contemplated by that commission, the one a sanitary 
object to get rid of the sewage; the other, if possible, to apply it to some 
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beneficial purpose. If we could not apply it to some profitable use, we were 
still not exonerated from finding out a method of getting rid of it; therefore, 
you will see that, throughout, we endeavoured to answer these tw6 objects; 
so that it does not atallaffect the question, or prove that we were not alive 
to the value of sewage; on the contrary, we knew its value, and our first 
duty was to find some means of separating it from towns. Then, there is 
another question—namely, that the commission was not at all confined to 
London, or other large towns. We had to deal with many places which, for 
several years, would not be likely to adopt any system of liquid sewage. 

The CuatrMan: Did you consider that the fact of allowing it to esca 
into the sea was a beneficial and profitable use of it? 

Witness: This is an exception placed here, distinctly so, showing that we 
did not so consider it. I think all the plans for the utilization of town-sew- 
age have had in view the escape of the storm waters. 
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The CuarrMan: In page 18, the commission state that the distribution 
of sewage over too large an area of land is an error, both as limiting the | 


quantity of fertilizing matter applied,and the benefit which the land 
receives in time of drought. In reference to this, I wish to know whether, 
in speaking of the area, vou calculate that it should be manured exclusively 
with sewage, or with sewage in addition to other manure? 

Witness: Our impression throughout—and it is not the impression of a 
day, but one arising from a constant attention to the subject, and from all 
the information we could gain—has been, that the best form of applying 
sewage, to be economical and profitable, and to give the greatest return, is 
to apply it in large quantities to grass-land; and that the theoretical waste 
of sewage in that way is really less than when applying it in small quan- 
tities. As sewage contains all that is wanted on the land, if the water with 
which it is diluted is not an objection, it may be applied exclusively. In 
onr report. we state—“ The second error to which we have alluded is the 
application of sewage to crops, for which it is not. well suited; thus, in 
addition to natural and artificial grasses, it has been, and is, applied to 
turnips, and green crops generally, and to wheat, and other corn crops. It 
is not at all intended to assert that liquid manure does no good to those 
crops. On the contrary, it is at once admitted that it may be applied to 
them with great advantage, and, in many cases, it is an immense benefit to 
the farmer to have the opportuuity of so applying manure, especially in 
the case of turnips and mangel-wurzel. 
the problem to solve with regard to town-sewage is not a simple one; it is 


one of considerable ditficulty—viz., how to dispose, day by day, of a large | 


quantity of liquid which will not admit of accumulation?” It is not at all 
the engineering difficulty which is there alluded to. So far as these crops 
are concerned, we say that the growth of corn, and even of green crops, 
does not allow of a daily regular application of the liquid; and, however 


beneficially it might be applied to them at times, for.a large number of days | 


in the year its use is inadmissible. There are three months when- you 
want to keep the wheat crop as free from moisture as possible,and you 
could not apply sewage with any beneficial effect at that time. 

The Cuairman: I find in the same report, you say—“ Moreover, as the 
cost of laying down pipes entails a-large annual expense in reduction of 
profits, and as this annual expense is directly as the amount of land treated, 


it follows that the application of sewage to those crops which cannot regu- | 


larly receive it, is a mistake.” With reference to that statement, I want to 
refer you to a report of the General Board of Health in 1852, from which it 
appears, without going into details, that the annual charge on land, caleu- 
lating the interest on the capital sunk in distributing pipes, hydrants, and 
other apparatus, at 7} per cent., does not exceed 2s. 73d. per acre. 

Witness : 1 presume that is Mr. Austin’s report. 

Mr. Ayrron: It is the result in certain specific cases. I think it is on an 
assumption that the land is flat land, and that a certain length of pipe of a! 
certain size, over a certain sectional area, with so many hydrants at so 
many places, &c. costs so much. | 

Witness : It does not include all repairs. This seems to be the first cost 
per acre, and the annual charge upon the original outlay. 1 

The Cuairman: Taking that for granted, together with the result ob-' 
tained by the chairman of the royal commission, by his experiment with 
sewage, in which he obtained a clear gain of over £2 per acre upon his 
wheat, and a great increase in his green crops, are you still of opinion that 
it would not pay commercially to lay down pipes to treat such crops with 
sewage? 

Witness: My evidence you will take with all the deductions I am. to 
make here. We have been so long with engineers, and so many years eu- 
gaged in seeing these things in operation, and in discussing them, that ore 
comes to have a compound opinion which has been formed by degrees, and 
which it is not possible ina moment to give all the reasons for. But, 
certainly I have not seen anything to change my view in all the examina- 
tions I have made, and all the papers I have heard read, that it is more 
economical to apply sewage in large quantities to crops that are suitable, 
and that in that way you would get the largest return. 

Examination continued: It is merely the form in which sewage is pre- 
sented, as mixed with so much water, that makes it unsuitable for some 
crops, and not that there is anything unsuitable in the sewage itself. I have 
made experiments upon the power of soils to absorb manure. The results| 
generally were these—that in soils there resides a power which, previous | 
to my examination I believe was not recognized, to separate from the liquids | 
contained in the manure, the ammonia, potash, phosphoric acid, and mag- | 
nesia—all the important elements in fact; so that if we were passing a' 
liquid containing manurial matters in a given quantity of ground, the water | 
would pass through, and these matters would be retained and fixed in the 
soil. I look upon this as a great arrangement and provision of nature for 
the preservation of the manurial principles from being washed out of the 
earth by rain. I have found that sewage-water after it has percolated | 
through the earth is pure if it has not been put on in too great excess, 
because, of course, at a certain point, the power of the soil ceases; but you 
may put a considerable quantity,and the liquid will run through bright and 
pure, and deprived of offensive matters. The minute the liquid has vanished 
from the surface, there is no smell. If yon put it on a fallow field, you will 
not smeli it three minutes afterwards; if you put it upon grass, a certain 
quantity will remain upon it. So long as.it does not come in contact with 
the soil, it is not deodorized; but if it sinks through rapidly it will be deo- 
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But it must be borne in mind that | 

















dorized as it passes. Indeed, so strong was my conviction on this point | 


that I proposed a long while ago that water should be purified by running 
it on land properly arranged with under-drainage, for the supply of towns, 
because I believe that, with the exception of,.wells, there are many lah 


waters which would be much better for domestic use if filtered through | 


soil. You will find in many counties that the land drainage is used by the 
cottagers, and is very pure. ' 

The Cuarrman: Ina paper of yours published in the Agricultural Journal, 
I find an analysis of the London sewage, and that you say it is worth 3s. 6u., 
or withiu 2-lu¥ths of 4d. per ton. Is that the actual money value? 
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Witness: This isthe money value given to two samples of sewage. I 


|} think you will find in that paper, or in one also published in the same jour- 


nal, I express my most certain conviction that no distinct argument could 
be formed on this data. It so happens that there were two samples taken 
from two places in the interior of the sewers of London, both infinitely more 
highly charged with the elements of manure than any specimens which I, 
or any other chemist had examined. For instance, here are nearly thirty-six 
grains of ainmonia per gallon in one test, and I have made dozens of 
analyses in which the ammonia has not exceeded seven or eight grains. 


'| The last sentence of my paper states that the calculations given must be 
||looked upon simply as the expression of the great agricultural value of 


sewage, and not as an attempt to fix that value at any approximation to 

I should say that all my subsequent experiments prove that 
these calculations were very exaggerated. it so happens that, in an ex- 
amination of the sewers of London, there is little hope of getting at a clear 
indication of the value of the sewage. The sewers have been properly said 
to be merely extended cesspools, in which the sewage runs very slowly, and 
precipitates some of its heavy solid matters as it passes off. At one place, 
more is precipitated than at another; and, in times of flood, the whole mass 
is moved again, and goes somewhere else. The consequence is, you can 
never get two samples which are of the same value. 

The Cuairman: I wish to direct your attention to a paper written by 
Professor Voelcker on sewage manure. He says: “ Sewage is truly a well- 
known yet unknown mine of gold, equal in value to half the interest of the 
national debt.” You must be aware that Professor Hofmann said, the other 
day, that the London sewage was worth a million and a half of money, so 
that this is not at all an exaggerated statement. “ We might call it a stream 
of liquid guano. We may estimate its value by the sums expended annually 
to compensate for its loss. We pay for our guano £2,000,000 annually, and 
large sums in unprofitable oil-cake, &c., to keep our manure-producing 
animals; and vast sums are also annually expended in phosphates and other 
artificial manures. Nationally, the neglect of sewage is a very great 
calamity, but one which it is to be hoped may receive a gradual and whole- 
some correction. It is not more difficult to convey than water which in- 
tersects our streets, and finds its way into every house. It is a question for 
landlord and tenant, for our legislators, and for the country at large. The 
recent experiments of Mr. Way have shown that we may apply our sewage 
to our clay soils at any p-riod, and in any quantity, and that the valuable 
manurial solutions will remain in the soil, chemically arrested by the 
ed it possesses, for the use of plants, and for the ultimate food of man.’’ 

‘© vou agree in that opinion? 

Witness: 1 believe that the value of the matters in the sewage is ver 
great, but, I believe, it is their liquid condition which diminishes their 
value enormously. It is not fair to say that because the manurial value of 
the ingredients in sewage is so much, that the sewage itself is, therefore, 
worth so much. 

The room was here ordered to be cleared. In about ten minutes, the 
| doors were reopened, and the examination of Professor Way continued. 
| Witness: I consider it would be a great advantage, if a system could be 
| devised, by which our cities and towns could derive a revenue from the 
‘sale of their sewage. If they could get better terms than by giving it 





‘away they should do it, but that involves the whole question of what the 


} 


| 








value of sewage is. Though we can compute the value of the constituents, 
pos can only form an approximate opinion as to the value of sewage 
as such. 


| 
| 


| 





prefer, if I were applying 10,000 or 20,000 tons of sewage per acre, would be 
that which is not too heavy nor too light. A perfectly sandy soil possesses 
comparatively little of those properties which I pointed out in my paper; 
while, with heavy clay, it is difficult to get the sewage thoroughly incorpo- 
rated with the soil. The best quality is good loam. I can hardly form an 
opinion whether, apart from sanitary considerations, the best thing, in an 
agricultural point of view, would be to have cesspools for the retention of 
the sewage. It appears to me that no population would ever go back to the 
use of cesspools, so that I have hardly given a thought to the pecuniary 
advantage. In Paris, in many cases, there are large cesspools in the base- 
ments of the houses, which are sealed under police regulations, and are 
pumped out into night-carts. Every one who has passed through Paris at | 
night knows how disagreeable that is, and that there is no house in Paris 
without a smell. I believe, in places where the population is small, any at- 
tempt at sewage irrigation is a mistake. 

By Mr. AppErtey: It is hard to say which is the best system at present 
ursued. In Scotland, the best results are shown at Edinburgh, and in 
ngland at Rugby. I think there would be no difficulty in finding suf- 

ficient land to distribute the whole of the London sewage upon. After the 
precipitation of sewage, I believe that 9/10ths of the value remains in the 
liquid. Its chief value is on account of the ammonia, and that is always 
retained in the liquid. The solid matter contains nitrogen, which is the 
same thing, but the quantity is so small that it is not worth the carriage of 
the bulk. The action of lime in precipitation has no influence upon the 
organic matter, which is nitrogen. I do not think that, practically, the 
manufacturing refuse of a town would make any difference in the value of 
the sewage, as it is very small in comparison to the foeces and urine. In 
Manchester, they still use cesspools, and there is no attempt to alter the old 
system. The proprietors of houses there are also the law-givers; and the 
expense of putting in sewers is so great, that they are much opposed to it. 
I cannot tell whether in Manchester a considerable profit is made by the 
sale of the contents of the cesspools; the proprietors of houses save a great 
loss in the saving of water supply. 

By Lord Hotmespa.e: No doubt, if the urine and foeces could be eva- 
porated, it would be a most valuable manure. None of the French plans 
would be available here. 

Dr. Frankland, examined by the CHAIRMAN. 

I was engaged with Dr. Hofmann, instructed by the Metropolitan Board of 
Works to inquire into the question of the deodorization of the London 
sewage. The process which we finally recommended for adoption was one 


| depending upon the application of perchloride of iron, which, after trying 


| a large number of materials, was the only one which appeared to fulfil all 


| 


| By Mr. Pacer: There are circumstances in which the use of other | 


/manures with sewage might be extremely desirable. The phosphates in 
| sewage are not in such abundance as would be required for some plants, 


and, if used for turnips, I should think it would be well to mix some other | 


| manure with it. 

Mr. Pacrt: Mr. Lawes told us that the benefit to bo derived from 
| Sewage was in the ratio of its application. 
Witness : I confess that is one of the things [ cannot see to the bottom 
; of. If you put on more of the constituents than the plants can take up, I 


| do not see how, by doubling that quantity, you can double the crops. It | 


| shows that some plants benefit by the very large doses of water they get 
at the same time. There is one circumstance which is often forgotten in 
| reference to the application of sewage. If you produce 1 Ib. of ammonia, or 

nitrogen, which is about the quantity in a bushel of wheat, you must use 
|in your manure five or six times that quantity. It does not go into the 
| plant, nor into the soil; it is lost. I say that, from calculations I have made, 
\if we put 1000 tons of sewage, such as I find at Rugby and other towns, 
; upon an acre of land, we should not take out more than one-tenth of that 
| in the crop. 

By Mr. BLeNcowe: I do not think that dry manure, in the nature of 
guano, can be obtained from sewage. The separation of the solid matters 
may be adopted for the sake of getting rid of the nuisance of the sewage 
toa town; but Ido not think that the preparation of dry manure from 
sewage would be attended with profitable results. 

By Mr. Grecson: I should think the real value of sewage is more nearly 
| 4d. per ton than 3d. The quantity of sewage for each thousand of la- 
tion would depend upon the water supply of the town. I estimate’ it #& 35 
or 40 gallons per head per day. 1 believe yon can produce £30 or £40 addi- 


sewage, 

By Mr. Ayrton: The commission of which | am 
report in 1858, and another report is in type, whieh 
weeks, and would have been presented sooner, buf} hé*deaths of Mr. 
Austin and Dr. Sonthwood Smith. The basis of 6 reports has been 
more the result of observations of what other people are doing than by any 
experiments made by ourselves. There have been two classes of experi- 
ments made—one intrusted to me, to ascertain the result of the different 








Lawes, under our superintendence, at Rugby. t 
shows that you may largely reduce the evils of sewage, ina sanitary point 


all, as the manure costs more than it is worth. I hold that, in the abstract, 
sewage is ood for any crops, at any time; but there are cases in which, if 
you were compelled to take «ll the liquid which falls for agricultural pur- 
poses, you would undo al! the good which the sewage, as such, would 
afford. 
by being allowed to run in open drains, nuless the sewage is exceedingly 
strong. The oxygen in the water does not have any effect in destroying 
its value for agricultural purposes. 
oxidizing give rise to ammonia, which remains in the liquid. Running 
streams purify themselves in the course of a few miles, because the body of 
water is so large in proportion to the impurity which finds its way into 
them; but, in the case of sewage, there is a large quantity of carbonic acid, 
which prevents the ordinary oxidation which occurs in a river. The soil [ 





' tional value per acre of land, by the application of a very large quantity of ; y 
' not pay for‘its carriage. 


of view, by precipitation; but, for manurial purposes, it is of no service at | : q 
' manure upon my farm through pipes, by means of a hose and jet, driven 


the necessary conditions. There is not, perhaps, sufficient data to give a 
very decided answer to the question, but my own opinion is, that the per- 
chloride of iron would not deteriorate the manurial value of the sewage. I 
have estimated the value of sewage as manure. I think that taking the 
materials present in it as manurial agents, they are worth something like 
2d. perton. But it must be understood that experiments are yet wanting 
to prove that this value of 2d. will really be received from that amount of 
sewage by the land to which it is applied. It is still an open question. I 
think certain parts of those caladike constituents might pass away with 
the drainage water, and other constituents might in a dry season evaporate, 
so that the value might be much reduced. I have had a number of plans 
before me for dealing with sewage. My opinion at the time was, that the 
only available method for treating it as a manurial agent, was to use it in 
the way of irrigating the land, either with or without deodorization, but, if 
possible, certainly without deodorization. I have some little experience as 
regards its offensiveness or inoffensiveness during such application, and 
also as regards sewage flowing in very hot weather from the mouth ofa 
sewer. In the application of very concentrated sewage to land, the odour 
is almost immediately absorbed, and I have found that the liquid flowing 
from the London sewers, in very hot weather, is not at all offensive. It is 
only when it is stagnant that it is offensive. 

Mr. Pacet: The use of carbolic acid has been referred to: and it was 
stated that the effect was to coagulate the albumen. Would that affect the 
quality of the sewage? 

Witness: Certainly not. If the coagulated albumen is finally conveyed 
into the soil, the only loss would be that arising from sediment, as it would 
be liable to precipitate. If the manure were agitated previous to its appli- 
cation, it would be pretty equally distributed. It would be less immediately 
available to the crops if coagulated, and more likely to lie for a certain time 
fermenting in the soil, but eventually it would be of benefit. I think that 
deodorization is not at all necessary in ordinary seasons, and only in very 
hot weather. 

By Mr. Appertey: I think it would be of very rare occurrence that the 
particular manufactures carried on in a town would affect the value of sew- 
age for the purpose of manure. I cannot, at the present moment, call to 
mind any manufacture carried on, on such a large scale as to be able to 


, deteriorate the sewage, I think the burning up of grass by the application 


of sewage has arisen from its freshness when applied; if it had been allowed 
to stand some time, or been conveyed through a length of conduit, such a 
thing would not have been liable to occur. The undecomposed matters, 


| the sulphuric acid, &c., in cows urine, would have a special tendency to 


mber presented a . 
ready in a few | 


processes tor the precipitation of sewage; and the other conducted by Mr. | 
The result of the former | 


I do not think the fertilizing properties of sewage are diminished | 


The orgdmic matters in the sewage in | 


burn up grass. If precipitated, I think the solid deposit of sewage would 
The whole virtue of sewage is in the liquid por- 
tion of it. 

By the Cuatrman: I think it very desirable that sewage should be made 
useful. The present mode of disposing of it is a great waste of a valuable 
material. 


_ THuRSDAY, Apri 3. 
At the Meeting of the Committee this day, Sir Baldwin Leighton, and 
Mr. Caird, took their seats as members. 
Alderman Mechi, examined by the CHArrMAN. 
I have been for the last eighteen yearsengaged in a system of agriculture, 
and, for the last ten years, I have applied the bulk of the solid and liquid 


by steam-power. The crops to which I have applied liquid manure are the 
ordinary farm crops—the cereals, leguminous, and pulse; also, to the 
natural pasture and Italian rye-grass. The liquid manure is mixed up 
with the sewage from my house, resulting from 12 persons. In some cases, 
I have applied it directly to corn crops, but generally indirectly. If the 
corn crops were taken on the land that was not rich enough to produce # 
large crop, I there applied, in the first instance, a dressing of sewage, which 
resulted in an improved crop. But,as a general rule, the corn crops are 
tuken after clover, or roots, or other green crops. It is considered safer 
farming to manure these crops than to apply the manure to the wheat, be- 
canse the latter may be made too luxuriant and fall early, thus diminish- 
ing the result. But, if my land were recently taken, and poor, I should 
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town. I have found it, when applied to the land, have a very considerable 
effect, in illustration of which I may state that there is a field of five acres 
immediately opposite my drawing-room window. The land has ever been 
considered very poor, miserable, yellow, plastic clay. After drainage, I 
still could not succeed in raising a good crop of grass on that field, although 
sown with the very best grass seed. The indigenous, bad seeds choked the 
! good grasses, and [ had no result. But, when I irrigated with sewage those 
| five acres, the effect was almost immediate. Certainly, within six months, 
''s better class of grasses were produced, and, ever since, I have had heavy 
| crops of grass and hay; making the animals fed upon it—the cows parti- 
| ! eularly—in a far improved condition, and giving an infinitely better quality 
|' of milk for cream and butter. This is so obvious this very day, that on my 
'' lawn, which has not been irrigated, the grass is of a bad colour, and miser- 





| 
|| The result of feeding cows upon grass-land, treated with sewage, is unmis- 
' takeable. 


;'and butter, are very largely increased Its quantity also is increased, but its 
,'quality enormously so. The butter we used to produce appeared very 


slightly greasy; it would roll and crumble, having no quality, but, since | 


} j 
!'the field has been irrigated with sewage, it has been very much improved. 
|| ‘The difference in the value of that land I should estimate at not less than 
! £3 per acre. 
|’ upon land, and the effect produced thereby. I invariably fold my second 
'‘ erop of clover; I also fold off a portion of my tares and some other crops. I 
believe it is acknowledged amongst good farmers, that 1000 sheep well fed— 
|' I mean with cake in addition to the produce of the land—and folded for 
| twenty-four hours upon one acre of ground, would produce a manuring 
|' sufficient for two or three ensuing crops. I must express my conviction, 
that the land of England, generally, does not have above half of that quan- 
| tity folded upon it per acre, as an average. I consider that 1000 individuals 
‘in a town might be fairly and advantageously balanced against 1000 sheep 
|! and lambs on the farm, as regards the question of manure. Weight for 
|! weight, they would probably be superior, and, from the character of the 
|| food they consume, we may safely infer that their manurial results would 
be more valuable than those of sheep. 
'| The CHairman: Have you any data to go by as to the number of days 
| in a year during which liquid sewage can be applied to land? 
|| Wétness: With the exception of hard frosts, sewage may be always applied. 
|' We apply our sewage, as we think, with most advantage on wet days—we 
, have been irrigating curing the past few days. The great difficulty—the 
great objection generally raised against town-sewage is, that the large rain- 
' fall mixed with it impoverishes it very much. Now, Mr. Bazalgette, in a 
paper read before the Society of Civil Engineers on January 31, 1857, says 
that in 1855 there were 227 dry days, 90 days in which the average 
amount of rainfall varied from the smallest fraction to the 10th of an inch, 
21 days in which it wes from 1-10th to 1-5th of an inch, and 28 days in 
which there were heavy rainfalls. Now, with the exception of the 28 days 
of heavy rainfall—and even the first and second of those days might be very 
useful—I see no reason why the sewage of London should not have been 
continually available and beneficial to the land. With regard to sewage, I 
would venture to express my opinion, from observation, that for grass-lands 
the water itself has a very considerable value. In the growing months, a 
rainfall of an inch in 24 hours, which would probably be 100 tons per acre, 
would, at the critical periods of growth, increase the crop very largely, quite 
irrespective of its manurial value, as I think every farmer will admit. 
Examination continued: I use on my farm the products of a spring of 
water, running a considerable quantity daily. The temperature of that 
spring is at 46°, as most springs are. In the early spring, when I use that 
water for the dilution of the sewage, I find that it stimulates the growth by 
its peculiar warmth, in comparison with the temperature of the atmosphere 
and the soil. I cannot say, distinctly, what the temperature of our tank- 
manure is, but I know that practically, by fermentation, it becomes warmer 
than the ordinary water, in the spring months. 
' that the surface of the soil attains a temperature many degrees beyond that 
| of the atmosphere. 
| temperature of 130°, the atmosphere being then only 70° or 75°. 





Now, 


| when water or sewage is thrown upon that soil, it robs the surface of its | 
| hop districts of Kent has induced the farmers—on account of its great 


| temperature, and passes down to the low subsoil, which is naturally at a 
| temperature of 46°, and the effect of the warmth oa that substratum, is, as 
| we know, to produce a more rapid growth of plants. We have an illustra- 
| tion of that on a rainy and warm day. No doubt, in cold weather, sewage 
| imparts a certain amount of heat to the earth, and, for this reason, I now 
see on my farm Italian rye-grass fit to cut, while the neighbouring pastures 
| are bare, and where there has been no growth. In March, or the early 
part of April, large quantities of grass are cut on my farm, while the neigh- 
bouring land shows little vitality. In my opinion, the application of sew- 
| age to corn and green crops would be generally beneficial, because the sew- 
| age of a town containsall the elements of every crop that is grown—it must 
be so from the nature of the articles consumed. 
||. By Mr. Pacer: I cannot give exactly the proportion of sewage contained 
| ina gallon of the liquid mannre which Iemploy. There is an immense 
' body of water always mixed with it. We allow a stream of 40 gallons a 
| minute to keep running into the tank during the whole time we are pumping; 
| as we put on 100 gallons a minute with our jet, unless we were to do so, 
|| we should soon exhaust our supply, and our object is to get on our grasses 
| the largest possible amount of moisture. In fact, we frequently irrigate, 
when there is very little virtue in the sewage, for the purpose of stimulating 
the growth of the grass. If you ask my opinion whether I should desire 
strong manure to weak, I say,in wet weather I should put it on very strong, 
but I should be afraid to do so when the weather is hot. I have seen mis- 
chief done, and have done it myself, by putting the manure too strong on a 
crop of clover during dry, warm weather. We put on about 60,000 gallons 
of liquid per day, but not during the whole year, as we have not enough 
manure for the purpose. If I had more sewage, I should have more grass- 
land, and could employ it. But Iam limited by the quantity of manure. 
: I cannot give the proportionate amount of solid to liquid in our sewage. 
| By Mr. BLeNcowe: I produce a map, in which you may see the precise 
lines of my sewage-pipes. I have 170 acres of land under sewage. I have 
, Only 5 acres of permanent grass, and generally about 8 acres of Italian 
rye-grass, on which I place much sewage.. I apply it to corn crops originally 
| in the spring, just before the branching, and some a little later. I consider 
| that it costs me something under 1d. per ton—i.e., 210 gallons—to place the 
| Sewage on every part of my farm. There were no buildings on the land 
| when I first went to Tiptree; I erected them all, but not in reference to 
this system. It was not thought of until ten years after I went there, and 
| not until I had got my engines for other purposes. I think it right to state 





desire no better or more immediately active manure than the sewage of a | that, but for the large quantity of water discharged by my spring, I should 


|! able-looking; while, on the pasture adjoining, it is rich, luxuriant, and of an | 
| intense green, and it has shown that effect for the last eight or nine weeks. | 


Not only is the condition of the cow greatly improved, but, con- | 


|' currently with that, the quality of the milk and its power to give cream | : 
a good effect upon the ground, I should think, under certain circumstances, 


I have had experience with regard to the folding of sheep | 





In the summer, we know | 


I think that, in the hottest day, a fallow attains a | 





not attempt to carry out the system of irrigation. When I have ad- 
ministered the dose very strong, the water has come through the land highly 
coloured, and smelling, even at a depth of five feet of strong clay. The 
same thing will take place with a dung-heap, even if placed on strong soil. 
I know a case in which a dung-heap was placed upon a very stiff headland 
of clay, and, on a heavy rain occurring, the manure came through, smelling 
very strong, and highly coloured. But, I am assured by chemists who 
understand the matter that, though coloured and smelling, the bulk of the 
valuable ingredients of the manure have still been retained by the soil. 
Because of its coming through in that way, I think it exceedingly injurious 
to put highly concentrated manure in large quantities on the land, and that 
the dilution of the London sewage will prevent it ever becoming a great 
public nuisance. I believe the soil abstracts most of the valuable products 
from the manure, and that the colour and smell are not indications of the 
most valuable portions passing off. 

By Mr. Carrp: The 1d. per ton is the cost of applying the sewage, 
without any reference to the value of the sewage itself. If I were told by 
eminent men that 6000 tons of sewage per acre were necessary to produce 


it would be remunerative to put it on the lund, even if the cost of applying 
it were 1d. per ton; and I will tell youwhy. The more sewage I apply 
upon growing grass, the more I grow; ar’! we have evidence of this fact in 
the Edinburgh meadows; but I think it would be a public nuisance to pu} 
on that large quantity. I base my opinion of the value of town-sewage 
upon practical observations of my own. I have said before, that I 
consider a human being to be in manurial value equal to a sheep. 
The manurial power of English agriculture is only two sheep per 
acre annually, reckoning bullocks equal to a certain number of sheep. 
The natural conclusion is, that if a human being gives as valuable and as 
much excreta as a sheep, the manure of two human beings would be per 
acre equal to what the farmer now receives from his animals on the farm. 
On that principle, the population of London would manure a very large 
area; but I do not think the expense of conveying that manure mixed with 
water would enable it to pay. I value the sewage of London at £2,000,000 
and upwards; and I found this estimate on the principle that the value of 
the manure from animals and from human beings bears a due relation to 
the quality, kind, and quantity of the food consumed. This principle is 
recognized by farmers generally; and J think an explanation of it has been 
afforded by eminent chemists, who have analyzed food of every description. 
If a farmer gives a certain kind of food to a certain number of animals, he 
can judge of the quality of the manure he will obtain. Mr. Lawes has 
prepared a table giving the estimated value of the manure obtained from 
the consumption of one ton of different articles of food,each supposed to be | 
of good quality. In round numbers, it shows that the value of a ton of 
food converted into manure would give 60 per cent. of the cost in some | 
cases; in others, 40 or 30; and in none less than 10 per cent. Applying) 
that principle to the population of London, and taking their consumption of | 
food at not less than £24,000,000 sterling annually, then, upon the low 
estimate that the manure is worth 1/10th of the cost of the food, we have 
£2,400,000 as its total value. To this must be added the excrements from 
60,000 or 70,000 horses. Corn merchants inform me that 30,000 quarters 
of oats are weekly consumed in London; and hay in proportion. There are 
numerous other sources of manure, in the slaughter-houses, manufactories, 
gas-works, hide, skin, and cattle markets, &c.; but, making every allowance 
for excreta which does not reach the sewers, I cannot reduce the value of 
London sewage below £2,000,000 a year. As a farmer,it would be worth as 
much to me, depending upon the price at which it was delivered to me on 
my farm. The cost of carriage would be a financial one to the persons en- 
gaged in its application. I would give 2d. per ton for London sewage on 
the ordinary days, placed on my farm. My own costs me 1d. per ton, and 
I pay a considerable sum to produce it. The average distance I take it from 
the tank is not more than half or three-quarters of a mile. The average 
product of grass-land in the kingdom may be taken at 5 tons of green grass 
per acre, or 14 ton of hay. I am convinced, from my experience of sewage, 
that, according to the quantity applied, that quantity of hay or grass could 
be doubled, trebled, quadrupled, and quintupled—in fact, much more than 
that. The system of great crops ona limited area would necessitate a much 
larger investment on the part of the farmer than would be necessary in 
proportion on a larger area. I know that the introduction of guano in the 





portability—to give up heavy manures. I should, therefore, conclude that 
the mere value of manure on the spot on which it is raised could not be 
taken as the test of its value on the spot where applied, without 
adding to it the cost of carriage, &c. I found my opinion, that the 
London sewage would be exceedingly profitable to land at considerable 
distance upon this data. You are aware that the water supply of Glasgow 
is brought from Loch Katrine, with a considerable fall—a quantity of not 
less than 30 million gallons daily—through a 4-feet glazed pipe. Now, that 
is one-third of the whole water supply of London on the hottest day. In 
applying sewage, I would go as far with rye-grass as 2000 tons per acre, 
which would cost £16. 15s.; and I think that would increase the crop b 
about 24 tons of grass or 6 tons of hay, which, at £4 per ton, would be oth 
£24. It would not be safe to calculate upon making this large quantity 
into hay, unless on separate ground. The calculation of the proportion of 
hay to grass is 1 to 4—not quite that. Professor Way says that 25 per 
cent. of green grass is dry matter; but, as hay contains 10 or 15 per cent. 
of water, it yields more than one-fourth of the green crop. It would depend 
upon circumstances whether I should continue the application of so large a 
quantity of sewage for any number of days. I would certainly prefer to 
waste labour on the part of the men, and have a longer time to put it on, 
so as to allow it gradually to mix with the soil. It would be a question as 
to how it would pay me best—whether I should apply it to any large por- 
tion of my land—whether I should continue to make meat and manure, or 
whether I should occasionally break up the land,and grow exhausting 
crops, such as mangel-wurzel, &c.; for my experience of either natural or 
artificial grasses, even with my moderate dressing, is, that you can take 
liberties with that field afterwards. In some instances, I have had six 
exhausting crops in succession, after two years dressing—viz., two of 
barley, two of wheat, one of seed-tares, and one of seed-clover. It is a ques- 
tion I have never gone into as to how many tons a year I apply to my 
farm, and now many tons per acre it is applied over. I apply all the sew- 
age I get on the farm, and I wash guano in it, for dressing the land. I 
should not propose to apply 20,000 tons per acre over 20 acres of land, be- 
cause I believe the manure resulting from those extraordinary crops would 
enable me to dress a very large area on other portions of the farm. IfI 
produce six times as much food as I do now, it would give me six times as 
much manure as I now have. One thing is quite certain—that at present 
the farmer does not put on his land more than the produce of one acre. 
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| very bird-lime-like in wet weather, and like cast iron in summer. 


| which the roots can search the ground. 
| the ground clean with sewage manure. 


By Colonel Fane: About three-fourths of my farm is yellow plastic cay 


observation shows me that the growth of grasses is more rapid on light 
soils than on heavy. The heavy soils take most care of the manure, but, 
rye-grass always grows quicker.on the light soils, from the facility with 
There is no difficulty in keeping 


By Mr. Greeson: London could not obtain the £2,000,000 a year which I 
gave as the money value of the sewage, because the cost of putting it on 
the land would be quite 1d. per ton at a distance. It is only so far valuable 
ifthe parties would pay the money for it; in the same way that the waters 
of Loch Katrine are made available forty miles off. I should make the 
sewage of London available as far as it was found profitable to carry the 
principle out. I consider it a.great injustice to agriculture, that, having 
been robbed of 6 million acres to feed the population of London, the sewage 
should be returned upon a very small area of land. I believe that all the 
evidence of scientific and practical men has shown that every attempt to 
solidify sewage is a failure. 

By Mr. AppERLEY: One reason why the sewage of London is so valuable, 
is on account of the enormous quantity of — alkali which is ob- 
tained from the trituration of the streets. The phosphates of ammonia in 
guano are much greater than in sewage; but guano is deficient in alkalies 
and other things. In taking 2d. per ton as the value of the latter, I adopt 
the former as a basis. You never could produce exhaustion by dressing 
land with London sewage, but you would by putting on guano alone, be- 
cause it is deficient in some of the elements necessary for the growth of 
plants. The manurial value ofa ton of wheat is only about one-fourth 
that of the ordinary cotton-seed cake. Aton of wheat is worth as food 
£15, but, as mauure, only £1. 18s.; cotton-seed cake, which is worth £9 
as food, is worth as manure £6. 10s.; while the manure from a similar 
quantity of beans is worth £3. 12s. 6d. These.are important facts bearing 
upon the use of food. I arrive at the value of London sewage in this way— 
I would say in London, you are consuming large quantities of wheat and 
every other imaginable production, except oil-cake and other cattle food, 
and I take the lowest calculation of the manurial products ef this food. 
We feed our animals highly with rape-cake, but, I would much prefer 
human excrement to their manure. The manure used at my farm is nine- 
tenths farm-yard manure. 

Mr. Apperiry: Then, how far can the experiments you have been tel- 


ling us of, guide us as to the effect of town-sewage, which would corres- | 


pond more with the remaining tenth-part ? 

Witness : I should say, generally, that whether you fold a number of 
human beings or sheep, the result would be the same, except that you 
would expect the greater manurial results from the latter. 
depends upon the meat which is eaten. So much so is this the case, that 
a farmer at Ipswich, who clears out the privies there, says he finds that 
when he goes to the grammar school for manure, it is infinitely more 

werful in result than what he obtains from the cottagers, who are less 

ighly fed than the boys at school. I have been told that in the Pro- 
testant cantons, the manure is much more valuable than in the Catholic. 

The -* a I presume the manure in the City, after Nov. 9, is 
very rich? 

itness: Very rich. It is well known amongst farmers, that cccording 
to the food they give to their animals so are the manurial results, and that 
is the reason they prefer rich oil-cakes. 

By Mr. Apprrtey: I believe the farmers in England, generally, do not 
believe in the value of town-sewage. Twelve 13ths in weight of the 
manure of their sheep and bullocks are liquids, and it is a curious fact that 
there is more solid manure in the liquid, when dried, than in the solid 
excreta. By the mode of treating sewage at Birmingham, by passing it 
through a succession of tanks, no doubt the overflow is more valuable than 
the deposit. The latter has a value, but it is small, and from the cost of 
carriage it would not pay to take it far away. <A neighbour of mine has 
just given £5 per acre for 300 acres of land at Croydon, on account of its 
being irrigated with the clarified sewage of the town. I have heard that 
liquid sewage has been used to the extent of 8000 tons per acre, but, I do 
not think it can be done without nuisance to the neighbourhood. After 
one year’s dressing with that large quantity, the land would not be 
exhausted for many years. It is only with Italian rye-grass you could use 
such a quantity. I believe that 200 or 3C0 tons an acre would constitute a 
very excellent dressing for cereal crops. 
way. I know cases where the rental of land has been largely increased by 
water irrigation alone. On the coast of Essex, refuse from London is con- 


veyed by water-carriage a distance of 50, 60, or 100 miles, and paid for by | 


the farmers at something like £20 per 100 tons. 

By Mr. Brisrowe: I should say that from 1000 to 2000 tons of London 
sewage per acre might be used on drained land without creating a nuisance, 
if used before decomposition commences. The offensive smell from our 
tank arises from the manure remaining there some time. I have calculated 
that the value of town-sewage, upon the average consumption of food by 
each person, is worth 16s. per head of the population, less something deducted 
for any little waste. 

By Mr. Cairp: The system adopted at Croydon is that of open irrigation. 

By the CuarrMan: I consider that, in justice to the land, and having 
regard to the sanitary condition of the people, the sewage of London, which 
is derived from the consumption of the produce of 6 million acres, should 
not go on a less area than 400,000 or 500,000 acres of land. 

Professor Voelcker, examined by the CuarrMAN. 

I am consulting chemist to the Royal Agricultural Society, and, as such, 
have given attention to the subject of the supply of manure to this county. 
The annual amount paid by farmers for foreign and manufxctured manures 
is very large; I do not know the precise money expended. I think it would 
be useful if the sewage of towns could be utilized for agricultural purposes. 
I have made analyses of town-sewage, and found that it contains all the 
fertilizing elements which are usually contained in manurial substances, 


and which are required for the growth of plants. My attention has been | 


called to the kind of soil upon which the sewage of towns should be applied, 
From experience and extended observation in various parts of this country. 
and distant lands, where the liquid manuring system has been generally 
adopted by farmers, my opinion is, that it may be applied with great ad- 
vantage on light porous soils, and all soils resembling more or less such 
land, but that on heavy clay lands, which in dry weather are subject to 
large cracks, throngh which the liquid manure wil! necessarily flow, it can- 
not be — with advantage. With more or less disadvantage, especially 
when highly diluted, it will be of use on almost all soils in a high state of 
cultivation; but, even when more concentrated than sewage generally is, 
on heavy clay lands it will create a loss to the person who applies it. It 
would not be so difficult and unprofitable to apply dry manures to heavy 
soils, because these have a mechanical as well as a chemioal effect, even 





I think much | 





| 
| 


I have applied 4800 tons in that | 





though poor, which keeps the land lighter, and, by degrees, improves the 
condition of the soil. I have made a great wf experiments upon the 
capability of different soils to absorb ammonia. All soils have, more or less, 
the power of absorbing the valuable constituents of manurial matters. 
Light sandy soils possess that power, but not to the same extent. I have 
had some experience with regard to tank deposits. The solid deposits are 
generally not worth the trouble of applying at any distance. I believe it 
would be very desirable if the urine of human beings could be secured, be- 
cause the urea changes into ammonia, and because the liquid elements of 
sewage are always more valuable than the solid. The urine, I believe, con- 
tains 6-7ths of the fertilizing matter that passes through in the whole of the 
year; hence, it is much more important than the solid excrement. I have 
visited Mr. Mechi’s farm. Some of his land I would not apply liquid 
manure to, as the soil resembles that which I have spoken of, where the 
manure passes off through the chinks, 

By Mr. Grecson: I consider sewage manure is particularly applicable to 
grass-land. In dry districts, and upon light soils, perhaps it might be used 
for green crops, but by no means for all kinds. The same ingredients 
would be as valuable in dry as in liquid manure, because by rain they would 
become soluble. I believe that theoretical calculations have no practical 
bearing in this matter, and that results are thus sometimes arrived at which 
are contradicted by experience. The intrinsic value of liquid manure, so 
far as it is dependent upon certain saline matters, is great—perhaps not 
less, taking the average composition of the manures of different towns, than 
2d. per ton—but the practical value is regulated by so many circumstances, 
that in one place, where, for instance, there are light soils, you could dis- 
pose of a large quantity of grass cut green for the use of cowkeepers; in an- 
other locality, where there is no grass-land, and you would be obliged to make 
the grass into hay, there are practical difficulties which make it not so 
valuable, and hardly worth the trouble of applying it. If we could get the 
manurial matters out of the sewage in a solid state, they would be worth 
2d. per ton; but, diluted with so much water as they are in many instances, 
the value is reduced to nothing. Upon the average, there are 80 grains of 
solid manure in a gallon of sewage. 

By Mr. Carrp: I adopt Peruvian guano as the standard of value. A 
ton of guano is worth £13. 10s. The solid matter in a ton of sewage is 41 
ounces, which is worth 2d.; that is, supposing it were extracted, and in the 
same condition as guano. Fifteen hundred tons of sewage at 2d. would not 
produce the same effect as 4 cwt. of guano at £13. 10s. a ton; nothing like 
it, because the valuable portion is mixed up with so much water. As com- 

ared with sewage, the ordinary farm-yard. manure is four times as strong. 
I'he economical application of London sewage would be to the flat lands 
down the Thames. I am aware that many of those lands are very strong 
clay, and are very unsuitable to its application. 

By Mr. Pacer: The tendency of clay lands to crack is lessened by 
drainage. Icannot say that, by the frequent application of sewage, that 
tendency would be prevented altogether. 

By Mr. ApperLrey: The ammonia in sewage manure is worth £60 per 
ton, the phosphates £9, and the potash £40. I have no statement by me 


Lalas metas weca wet 








showing the proportion of these ingredients in 100 tons. 
By Mr. Ayrton: In my opinion, the only way to arrive at a practical | 
solution of the value of sewage is to see what it will produce. We assume | 
in all the calculations in which a given quantity of manure is put upon the 
land, that it is in the same condition as the droppings of the sheep are. In} 
manuring with farm-yard manure, or guano or sheep-droppings, we 
manure in reality only a very small portion of the soil: we put the manure | 
where we like, and where we know from experience it is of use: but, in| 
applying liquid manure we cannot do so; it goes upon the whole of the | 
land, and, in order to produce an effect, we must increase the quantity to a 
very large extent. By applying a limited quantity of the liquid, you imbue | 
a large extent of soil with only a very smail number of grains of fertilizing | 
matter. If you could collect that small quantity, and apply it as a top) 
dressing, you would produce a good effect upon the crop, but being washed 
into the soil unless used in large quantities, it produces no effect. For this 
reason I am a strong advocate, on theoretical grounds, for the application 
of large quantities of liquid manure. When we apply a large mass, 
say 7000 or 8000 tons per acre to a soil that is naturally porous 
and deep, we incorporate a large body of earth with a considerable 
amount of fertilizing matter. By using such large doses upon grass- 
crops grown on poor soil, we, by degrees, get these solid manuring 
matters disseminated within reach of the roots of the plant. The evapora- 
tion which takes place from tlie leaves of pasture is very considerable; 
moisture from a great cepth is drawn up, and with it all the solid matters | 
which come within reach; and then we see a marked effect upon vegetation, 
which will explain why 400 or 500 tons applied to grass-land lead to no 
practical results, while large quantities, such as 8090 or 9000 tons (and I 
am not sure whether much larger quantities may not be used with ad- 
vantage, but that can only be determined by experiment) produce good 
crops. 
By Mr. Pacet: I have seen the results of the application of town-sewage 
at Cirencester. ; 
By the Cuairman: There is a power in the earth to absorb the peculiar 
qualities of manures, but that power has its limit. When the liquid manure 
is too weak, even a clay soil will not remove from it the same quantity in 
proportion of ammonia and other fertilizing matters that it will do from a 
more concentrated solution. These matters, after being absorbed, may be 
removed by large quantities of water. I think sewage should be applied to 
the land in a clear state, without sediment. I have not formed an opinion 
whether it should be administered by open irrigation, or by pipes and hy- 
drants. In 4 sanitary point of view, the latter would be better. At Car- 
lisle, Edinburgh, Croydon, and Rugby, it is open irrigation. 
By Mr. Ayrton: Practically, the sewage would not be chemically 
altered if it ran for ten miles in an open channel. It does not so much 
depend upon the quantity of soil through which the sewage passes as upon 
the state of dilution or concentration of the sewage, whether the whole of 
the manurial substances in it are absorbed. A depth of six inches of soil 
would be sufficient completely to deodorize the sewage applied to the extent 
of 7000 or 8000 tons per acre. ’ 
By Mr. Appzrtey: The deposit, if allowed to pass over grass-land, is 
injurious, because it closes up the pores of the plants, and thus prevents 
them taking up atmospheric food, although such deposit might be a valuable 
fertilizer, if incorporated in the soil. The deposit would not be sufficiently 
valuable to pay for being carted above 3 miles. Supposing the soil, in both 
cases, to be the same in character, I should be surprised at the result stated 
by Lord Essex to have taken place upon his wheat crops by the applica- 
tion of 270 tons of poor sewage. It may be explained, to a certain extent, 
if it were applied in small quantities at atime. I have obtained quite as 
great a result by the application of 1 owt. of nitrate of soda. , 
By Lord HotmespAue: I am acquainted with every plan for extracting 
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dry manure from sewage. There is not the least hope of. any of them suc- 
ceeding; they have all been complete failures. : 

By Mr. BLENcowE: It is very difficult to draw any conclusion from a 
single experiment, as there are so many circumstances which may affect 
the result. It is only by a long and extended series of experiments that we 
}can hope to arrive at a solution of the question. 

(To be continued.) 


——_—_— 


Legal tintelligqenre. 


WESTMINSTER POLICE-COURT. 
WEDNESDAY, APRIL 2. 
(Before Mr. Paynter.) 
ALLEGED DISCHARGE OF GAS REFUSE INTO THE TEAMES, 


The Chartered Gas Company appeared to answer a summons taken out at 
the instance of the Thames Conservancy Commissioners for allowing offensive 
— to run into the river from their works at Westminster, contrary to the 

tatute. 

Mr. SLEIGH appeared in support of the complaint, and Mr. Morgan on 
behalf of the Gas Company. 

Mr. SLEIGH called the attention of the magistrate to the words of the Act 
under which the summons had been taken out (the Thames Conservancy 
Act, sec. 102), stated the facts as afterwards proved in evidence, and observed 
that the nuisance complained of was not ouly highly prejudicial to health, 
but destroyed both animal and vegetable life in the river; it was, therefore, 
absolutely necessary that some steps should be taken in the matter, and he 
need hardly say that the Thames Conservancy bad come forward and taken 
the matter up purely from public motives. 

The following evidence was then given in support of the charge :— 

Elisha Trotter, a carpenter, said that, on the 26th of February, he was upon 
the river at Millbank, fronting the gas company’s wharf, when he smelt a 
very disagreeable odour at a distance of upwards of 100 yards from him. He 
then perceived something running from a drain at the wharf, and, on dipping 
his finger into it and smelling it, he found it to be gas refuse. It was pro- 
ceeding from a brick drain, which had an iron grating in front of it nine 
inches across, and the discharge formed a gutter in the mud on the shore. 
On the same day, he collected some in a bucket, afterwards putting it into a 
bottle, which he handed over to Mr. Lord, the superintendent of the Conser- 
vancy Works, He Also collected some on the 12th and 15th of March, and 
calculated that the matter was running at the rate of a gallon per minute. 
It smelt very offensive, and strongly impregnated the air. There was a pipe 
affixed to the drain, and some barges moored close to it for the purpose of 
removing the offensive matter. 

Mr. Richard Lord, superintendent of the Conservancy Works, identified a 
number of bottles produced as those handed over to him by the last witness, 
In his capacity as superintendent, he examined the gas company’s wharf on 
the 8th of March, and found there a tidal trap, with liquor running from it 
at the rate of half a gallon a minute, which was decidedly gas refuse. It had 
formed a basin, into which it flowed, and polluted the water and air around. 
On the 19th of March, he probed the pipe with an iron rod. He put the rod 
64 feet up, when it would go no further, owing to some obstruction. From 
where the obstruction took place was in a direct line with the company’s 
works. Ten feet above the drain, was a pipe from which the liquor was dis- 
charged into the barges. 

Mr. F. J. Evans, engineer and manager of the defendants works, was 
called by Mr. Sleigh to prove that the wharf in question was their property, 
and in direct communication with their works. e cross-examination by Mr. 
Morean (after putting in a plan of the wharf, with the drain spoken of, and 
the pipe above it), he said the refuse from their pipe was shut off by a stop- 
cock and valve, and, unless the pipe was broken, the liquor could not run into 
the brick drain, and this could not be, or the leakage would be still going on. 
The company sold this gas-liquor ; it was, therefore, to their interest to save 
it, and not let it run into the river. The contractor was bound to take it 
away, which was done by affixing a hose to the pipe, and running it off into 
barges. They discovered a small leakage on the 12th, and sent down at 
once, and had the pipe repaired, but he did not believe that a gallon of 
liquor had run away altogether. The leakage was extremely small, and, as 
|{@ company, they took every possible care that no offensive matter should flow 
into the river. 

Dr. Letheby, medical officer of health for the City of London, said all the 
bottles which he produced contained a liquid which had been given him by 
Mr. Lord, and was gas refusc. He found the matter in all of them to be 
strongly charged with sulphuretted hydrogen and sulphocyanide of ammonia, 
which were the especial constituents of gas-water. The matter contained 
ammonia to the extent of 68 grains to the gallon, the bulk of all the samples 
produced being ammoniacal liquor. One sample was of a very dangerous 
nature, containing no less than 203 grains of ammonia to the gallon. The 
liquid produced was of a noxious nature, and detrimental to both animal and 
vegetable life, and the atmosphere impregnated by the effluvia would be very 
unwholesome. This refuse matter, with a strong solution of ammonia, was 
valuable, as it could be sold ; but it often occurred that gas companies could 
not sell it, and they must get ridof it in some way. He had known them 
obliged to evaporate it under the retorts. 

Cross-examined _by Mr. Morcan: Common sewage was detrimental to 
health, but the fluid he had examined was very greatly so. The bulk of the 
matter in the bottles was what was termed gas refuse. 

Mr. Steen remarked that, by the 166th section of the Act, sewage was 
permitted to run into the Thames. 

William Pearce, a fisherman, at Strand-on-the-Green, in the employ of 
the Conservancy, gave similar evidence to that already detailed. The 
liquor, when he first saw it, was running from a hole in the wall, at 
the rate of five gallons per minute along the shore. A barge, standing 
near, prevented him seeing distinctly from where it ran, but he saw it 
— afterwards es from = draiu. It was not running into a barge. 

ross-examined : There was a hose on y i ing liqui 
aastior into the barge. the wharf above, discharging liquid 

Mr. William Gardener, clerk of the works under the Metropolitan Board 
of Works, also gave simiar evidence. He saw refuse running from the drain 
on the 8th of March, at a time when there was no barge near it. He saw 
liquor running again on the 19th, but it was at that time mixed with sewage. 

iir. Evans said the liquid might have run from the ipe above into the 
drain at the time of discharge into the barge, and Mr. PAYNTER concurred 
in this —_ of the matter. 

tT. SLEIGH remarked that, presuming such to be the case, no matter how 
the liquid got into the Thames, the company were equally liable. 

Mr. Paynrer did not think such was the law. 





























' March, and men were at once sent down to attend to it. : 
| munication whatever between the liquor-pipe and drain. This he knew of 





Mr. SLEIGH observed, that Dr. Letheby had informed him that in a trial 
before the Lord Chief Baron Pollock, in the Court of Exchequer, where the 
Staffordshire Gaslight Company were the defendants, it had been held so, 
although the nuisance should ‘be caused by others, and not by the gas 
company. 

This was the case for the prosecution. z 

Mr. Morcay, in reply to the summons, contended that, under this Act of 
Parliament, there must be absolute knowledge shown to procure a conviction, 
The company he represented had no interest in allowing this’refuse matter, 
as it was called, to run away; in fact, the contrary was the case, as it was 
of some value to them. He urged that there must be some mistake among 
the witnesses, and that instead of the liquid running out in the manner 
described, it had simply trickled down the wall from the pipe while being 
discharged into the barge. Moreover, if the company had had a desire to let 
this matter run into the Thames, they would not select a time when every- 
one could notice it—viz., low water. He concluded by complaining of the 
manner in which such a body as the Thames Conservancy had got up this 
case, the offence imputed to his clients depending upon the testimony of 
labouring men, who might have tampered with the samples before giving 
them to their employers. 

Mr. Henry Bannister, deputy-superintendent of the company’s works, 


said he received an intimation that there was a leakage on the 13th of 
There was no com- 


his own knowledge, as he had superintended the laying down of the liquor- 
pipe. In doing so, the workmen bad not come in contact with the oe eye 
Sewage only flowed through it, and it had no connexion with their works, 
The liquor-pipe conveyed the whole of their gas-liquor away to the wharf, 
whenee it was discharged into barges. This gas-liquor was a very valuable 
commodity, and they sold it; it was not, therefore, to their interest to let it 
run into the Thames, as that was so much loss to them. 

Cross-examined : The drain communicates in no way with our works. 

Mr. Thomas Barkworth said he resided at the wharf, and looked after the 
pipe there; he sawa slight leakage, and communicated with the works, 
when it was set right. The leakage could not have existed any length of time. 

Mr. SLEIGH, having replied, ma! 

Mr. PaxNTER observed that he rust take time to consider his judgment, 
and adjourned the case for that purpose. 





Mitscellaneous News. 


METROPOLIS GAS SUPPLY. 
Crry Court or Sewers, GuILDHALL, TuEspay, Aprit 1, 

At the Meeting of the Commissioners held this day—Mr. De Jrrsry in 
the chair, 

Mr. Haywoop, the engineer, said he thought it his duty to mention to 
the court that the Carburating Gas Company had not yet completed their 
contract with reference to the public lamps, the whole number ct carburators 
not having been fixed, and mary of those put up not being filled with naph- 
tha. The work was proceeding very slowly, and, he understood, some diffi- 
culty had arisen in the performance of the contract, which had caused the delay. 
Dr. Abraham said he had received a letter from Mr. Shepard, the managing 
director of the Carburating Company, in reference to this matter, in which 
he stated that the contract entered into with the commission was not signed 
until the 24th of January, and they had since used their best exertions to 
have the carburators fitted up as soon as possible; but they met with diffi- 
culties, as they found many hundreds of the side street-lamps required new 
copper tubing; and, with the standard lamps they were obliged, in many 
instances, to cut the stand-pipes, and, after wy up about 300 of ‘them, 
they received a notice from the gas company that they must put taps under 
the carburators, in addition to those they had already fitted. This, in many 
instances, they found impossible, as there was no room between the lamp 
and its support. They had fitted up above 1200 carburators in the district allot- 
ted to them, but they had filled only about 1000 where the 3-feet burners 
were applied. All those filled were side lamps. These, he stated, were a 
few of the obstacles the company had to contend with; and the writer con- 
cluded by asking Dr. Abraham to make the causes known to the court. 
Accompanying the letter was a copy of a report recently made to the Holborn 
District Board of Works by their surveyor, Mr. Isaacs, in which he stated 
that, after testing the carburetting process, he was enabled to confirm the 
result arrived at by previous experiments in the City and elsewhere, that a 
gross saving of 50 per cent. could be effected by the process, The engineer 
to the Chartered Gas ey had placed at his disposal the photometric 
apparatus at the works in the esstaey Road station, and kindly conducted 
a series of experiments in his presence, These experiments conclusively 
established the fact that the addition of the naphtha augmented the illumi- 
nating power of the gas in a two-fold degree; and that, when heat was 
applied to prevent the condensation of the evaporated naphtha, the luminosity 
of the flame was increased trebly; taking the gas as ordinarily supplied as! 
equal to 12 sperm candles, the addition of the naphtha raised the illuminating | | 
power to 24 candles, by the modification of the shape of the vessel, and the || 
mode of fixing the same. Mr. Isaacs further stated in his report that the || 
total cost of the public lamps where this process was applied would be | 
£3. 19s, 6d. each per annum, as against £5s. 9s, 6d.; in other words, a saving | 
would be effected of £1. 10s. per lamp per annum. 1 

Dr. ABRAHAM said he thought some notice ought to be taken of this mat- 
ter, as it was one that deeply affected the commission, as well as the citizens | 
generally. They felt naturally much surprised that the process had not been | 
more generally vrought into operation, but it seemed that the company had had | 
many difficulties to contend with, and these they had been unable to get over. | 
He thought the Carburating Company should not have any stigma cast upon 
them, as it seemed that they had attempted to do their best to carry out their} 
contract. He might mention to the commission that the public were not 
suffering at all in their pockets by reason of the existing state of things. 
Indeed, should a larger consumption than 5 feet per hour take place, the 
company agreed to pay the excess themselves. He thought the report of Mr. 
Isaacs was a most important one. Already the Carburating Company had 
eontracted to supply carburators to certain lamps in the Holborn district, 
only consuming 2} feet of gas per hour, and the light given was equal toa 
consumption of 5 cubic feet of gas per hour. He thought there could be no 
doubt that this might also be carried out in the City. 

On the motion of Mr. H. L. Taytor, the subject was referred to the Gene- 
ral Purposes Committee to examine into and report. 
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SOUTH METROPOLITAN GASLIGHT AND COKE COMPANY. 

The Ordinary Haif-Yearly Meeting of Shareholders was held at the 
London Tavern, on Tuesday, April 1—T. B. Srmpson, Esq., in the chair. 

The Secretary (Mr. Livesey) read the notice convening the present, and 
the minutes of the last meeting, and the seal of the company was affixed to 
the register of proprietors. 

The following report and statements of account were then submitted :— 

At the last half-yearly meeting of the proprietors, the directors reported that it 
would be necessary, in the course of the present year, to erect an additional retort- 
house and chimney-shaft. They also stated that they were then building a large 
tank; this has been recently completed satisfactorily, and the contractor for the 
gasholder hus already commenced that part of the contract. The new retort-house 
is also in hand, and the chimney-shaft will be built before the end of the summer. 
In addition to these extensive works, the directors consider it will be advisable to 
put up another coal-lift, and to make some considerable alterations in the mains 
supplying the district. 

The two calls of 30s. each, which were made on the shares of the company before 
the end of last year, are all paid with one exception ; and the call of 20s., due the 
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The CuarrMAN, in moving the adoption of the report, said: Gentlemen, I 
congratulate the proprietors at large upon the continued success of the com- 
pany’s operations. We are, as you know, in that position, that we have been 
obliged to reduce the price of gas, in conformity with the provisions of the 
Act of Parliament. Probably, the price will remain where it now is for some 
time to come, and I hope it will. The gasholder referred to in the report has 
been, as you are aware, a work of considerable difficulty and trouble to us, 
inasmuch as we have had to contend with a drift of sand which exists in the 
neighbourhood, and which it has required great care to deal with. I may say 
that we owe it to our secretary and engineer, Mr. Livesey, that we have been 
able to surmount that difficulty. He has brought a great deal of intelligence 
and skill to bear upon the matter. The diligence he displayed, and the sound 
judgment he brought to the subject, enabled him to give such advice and in- 
struction to the contractor as to benefit us very much indeed, and greatly to 
facilitate the completion of the tank. We have now only to finish the gas- 
holder, which, I suppose, we shall be able to do during the coming summer 
months, and then our works will be, for some time, in a most efficient state. 
There are other things to be done in the course of the year, to which we have 
called attention in the report, and which will require a portion of the capital 
we are now asking you to give. Touching 7 the question of capital, you 
are aware that we have made another call of 30s. per share. The directors 
have always been extremely chary about making a call upon the proprietors, 
as we have felt that difficulties might arise as to the payment of the divi- 
dends upon the increased capital. That time, however, has now passed, and 
we think we can beneficially employ the remainder of the capital. To call it 
up will very much increase the value of your concern, and, as money is so 
extremely cheap, we deem the present a very favourable opportunity for the 
proprietors to pay, and for the company to receive, this additional sum. We 
believe that it will give you a remunerative interest, and, therefore, we hope 
you will see no objection to the course which we recommend. With these 
few remarks, I beg to move the adoption of the report. I shall be happy to 
answer any questions you may desire to put relative to the affairs of the com- 
pany. Our course is so even, that there is really not much to ask your ap- 
proval of, or to communicate to you on these occasions ; but, if anything sug- 
gests itself to your minds upon which you desire information, we shall be very 
happy to hear it, and to offer = any explanation you require. 

r. Hemminc: We shall have interest next half year, I suppose, upon 
the capital which may be paid ~ 34 

The Cuarrman: Yes, no doubt you will. There is one thing I might 
have stated. It is quite probable that some of the proprietors may desire to 
pay up the whole amount of their calls at once. If so, we have the power 
to receive the money, but we can only »llow you 5 per cent. upon it, until 
the calls come due. After that, you w.:! receive interest upon it, as on the 
other portion of your shares. 

The motion was then put and carried unanimously. 

Mr. Ruopes: As you are now going to give the shareholders the option 











early part of last month, is also nearly all paid. Since then, it has been thought 
necessary to make another call of 30s. per share; and the directors avail them- 
selves of this opportunity to inform the proprietors that, in all probability, they 
will require the remaining amount of £6. 10s. - share, to be paid up by instal- 
ments of 30s, per share, at intervals of two months. 

By the accounts to be submitted to this meeting, it will be seen that the rental for 
gas, and receipts for products, &c., for the half year ended December 31 last, amount | | 
to £37,826. 10s. 6d., and the expenditure for the same period to £27,936. 17s. 9d., 
leaving a balance of £9889. 12s. 9d. to be appropriated at this meeting; and the 
directors recommend that a dividend, at the rate of 5 per cent. for the half year, be 
now declared, which, with the sum required to complete the reserve-fund of 
£20,000, will nearly absorb the whole amount. 

The directors, in the early part of jast year, informed the proprietors that they 
had reduced the price of gas 4d. per 1000 feet throughout the company’s district; | | 
and, since the account, at the reduced price for the year ended December 31 last 
has been made up, they have, in compliance with the Metropolis Gas Act, made a 
further reduction of 2d. per 1000 feet. ait 

By the Act of Incorporation, one director and one auditor retire from office at this 
period, and Thomas Bridge Simpson, Esq., director, and George Coxhead, Esq., 
auditor, retire accordingly ; but, being eligible, they offer themselves for re-election , 



































Dr. Working the Establishment, for the Half Year ended Dec. 31, 1861. Cr. 
Ta Gas rental— By Management— 
Oy i al ae £23,330 5 11 oo a ee) ee we Kee £500 0 0 
Public , . 5,546 18 7 ee ee a ee 3110 0 
£28,877 4 6 Se ee ee ee 972 8 10 
5 ee: gs Gs el le at eer ee oe eho 4010 3 Commissions 275 5 4 
Residual products— Rent for offices . .... 372 9 8 
Coke . a ae ee £7,167 14 0 Stationery, and general charges 1,122 18 5 
=e ee ee ee 182 7 0 — £3,274 12 3 
Liquor . 308 2 0 Manufacture of gas— 
‘Tar 769 12 11 Coalscarbonized. . ... . £13,165 9 2 
_ 8,427 14 1 Supervision andlabour. . . .. . 5,583 8 9 
Te. ¢ eos + + 6 we em ee ee 254 13 0 Tools and otherimplements . .. . 105 7 9 
Milsotllameomereceipts.. . 2. 1. 1 0 ot te te te ee 226 8 8 Purifying Sea wide, et O76 462 1 0 { 
Repairs and maintenance , 1,880 9 8 \ 
Rent and taxesofworks .. ,. 451 19 10 | 
21,648 16 2); 
Distribution— | 
Repairs and maintenance . £12015 5 | 
Mains ae ae 1,197 9 7 1] 
I ewe ge oe ow, 8) 430 15 8 i| 
Meters—restoring and replacing . 391 0 | 
Ms sk we SC 692 13 3 ' 
2,832 17 11 
Bad debts and allowances. . . . . . . 180 11 5 
gy a tee so i ‘ 9,889 12 9) | 
£37,826 10 6 £57,826 10 6. 
Dr. Balances, to Dec. 31, 1861. Cr. 
TOR ce eR aS . . + » £163,525 10 0 | By Works .£154,331 3 0 
DE se ole oe ae £18,216 11 5 Stock— 
eS. we BOS “6 @ A eet & 282 15 0 { a a ee £7,545 6 9 
18,499 6 5} Products ‘ 142 17 10 | 
Savestment-fumd . 1. ws et te oe £6,187 1 9 Main-pipes . 1,153 9 7 | 
RT Salas mo i ete ay eg ude hk. OS 9518 5 | Service-pipes . 8 3ll 7 1 
— 6,283 0 2! a a ae > ce ow 1,086 2 0 
Revenue account... . .. 2 © « « 9,889 12 9 General stores. . . ‘ 79412 9 | 
Unclaimed dividend account. . . ..... ll 8 0 11,033 16 0 
a a 358 17 4 } Amount due to the company— 1 
Sundry creditors ee a ee er ree ForGas . . - ew a ce. s = « oe ee 
| ee a aa 789 16 9 Products eee 74318 5 
Sundries 636 2 1 
a S05 7 4 
Cash at bankers . op te ee . £4,459 12 1 | 
eS es es eo. Gee se LS 73 8 8 
4,533 0 9! 
Consols for reserve-fund . . . . . 1. «6 «© « 18,216 11 5 
Ditto for investment-fund 6,187 1 9 


. ‘£7,801 5 0 


£202,608 5 3 


East India debentures. 


of paying up the calls at once, would it not be well that the secretary, in 
sending round the notices, should inform each shareholder what is the 
amount unpaid upon his shares ? 

The Cuatrman: I think all the proprietors know that the shares are | 
£50 each, and the amount due upon them is the difference between that sum | | 
and the calls = But I understand your object to be, that the || 
shareholders should be informed that they may pay up the whole at once, || 
and receive 5 per cent. till the calls come due. 

Mr. Ruopes: Yes; otherwise, many may not know that they are at! 
liberty Rad do so. Respecting back dividends, I think you have never paid | 
us any? | 

Mr. Drew: Oh, yes we have. | 

The CHarrMan : I assure you I could easily call the fact to your mind, if), 
it were worth while to go intoit. Iam happy to say we have paid you 
every farthing we can, according to the last Act of Parliament. 

Mr. Gray: I differ from my worthy friend in the chair, for I should be || 
glad to know that we had some back dividends to receive. At the same} 
time, I am very well satisfied, and have great pleasure in expressing my || 
cordial concurrence in the observations which he has addressed to us. It is) 
quite impossible for any company to exhibit a more gratifying state of |! 
affairs, and I sincerely trust our present prosperity may continue. We have | 
received an intimation that our worthy friend’s term of office has expired, 
and that he now comes before us for re-election. I have very much plea- 
sure in moving—‘*That Thomas Bridge Simpson, Esq., be re-elected a 
director of the company.” 

Mr. Hemmine: [ second the motion most cordially. It is a very great 
advantage to us to have the benefit of the services of those gentlemen on 
the direction, who have brought the company into its present state of 
prosperity. 

The motion was cordially adopted. 

The Cuarrman: Gentlemen, I am much obliged to you for this mark of 
our confidence, and for having again placed me in the position I have so 
ong had the pleasure to occupy. I will only add, that so far as my abilities 

go, ag | will always be at the service of the company. 7 

Mr. Gray: Gentlemen, I conceive that much of the advantage which the 
proprietors are now deriving is attributable to the practical officers of the 
company. And, in alluding to practical officers, it would be unbecoming if 
I did not give prominence to our excellent secretary and engineer, Mr. 
Livesey. He is a most efficient and able officer, and I need not remind you 
that he acts in three or four separate capacities, by which a considerable 
eaving is effected to the company. 1 am sure you will all agree with me 
that where such effectual services are rendered, there ought to be an adequate 
remuneration given. The chairman has alluded to the trouble and anxiety 
experienced in reference to the gasholder. The success which has attended 
that work, has in a great measure arisen from the unwearied attention of 
Mr. Livesey, and from the practical experience he brought to bear upon it. I}! 
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am the last person in the world wantonly to nets the money of any 
company, but I thiuk so efficient an officer, who devotes so much ability and 
energy to our affairs, as Mr. Livesey does, should be liberally—I do not say 
profusely—remunerated. I shall, therefore, move—‘‘That an additional 
£100 a year be given to our secretary and engineer ;’’ and I feel sure the pro- 
posal wiil meet your approbation. 

The CHAIRMAN: I assure you the proposal meets the entire approval of 
the board. We quite appreciate the services of our friend, and believe we 
have in him a very intelligent, industrious, and active officer, one whom we 
could ill spare, and therefore I have much pleasure in seconding the motion. 

The motion was carried unanimously. 

_Mr. Livesey: Gentlemen, I thank you most sincerely for the liberal and 
kind way. in which you have rewarded my services. I appreciate very highly 
the commendation of a gentleman like Mr. Gray ina matter of this sort, and 
I trust, by continuing to attend to the duties of my office, I shall be able still 
further to promote the interests of the company. 

On the motion of Mr. Faux, seconded by Mr. Retuty, the retiring 
auditor, Mr. Coxhead, was re-elected. 


which was agreed to. 
On the motion of Mr. Gray, a vote of thanks was given to the directors 
for their services, which, having been acknowledged by the chairman, the pro- 
ceedings terminated. 


METROPOLITAN BOARD OF WORKS. 

Fripay, Marcu 28. 

COSTS OF THE METROPOLIS GAS ACT. 

| At the usual Weekly Meeting of the Board—Mr. Tuwaires in the chair, 
' 

| 











| The Crerk read the following resolution, which was passed at a meetin& 

of the Board of Works for St. Olave’s district, Southwark, held on the 4th of 
| March—* That legal difficulties having occurred in the settlement of the 
; metropolis gas charges by the Metropolitan Board of Works, and questions 
| involving litigation to determine who were the promoters of the Act being 


| 
| 


| accruing to this board), with a view to avoid such litigation, and to close the 
| | long-pending business.” 


|| district; and from the Board of Works of the Greenwich district. 


SALE OF GAS ACTS. 


The following report was read from the committee of the whole board on | 
the Sale of Gas Acts.:— 
Spring Gardens, March 25, 1862. | 

Your committee have to report, with respect to the piece of land at the corner of | 
Wheeler Street and White Lion Street, Spitalfields, which your honourable board 
, agreed to purchase from the Commissioners of Her Majesty's Works, &c., as a site 
for the erection of the permanent meter-testing-house for the eastern district of the 
metropolis, that, in carrying out the arrangement for the purchase, it has n 
ascertained that the piece of land in question, in cc of the arra it of 


if 

| 
| 
| 








ginally supposed, that being the measurement of the frontage. It being absolutely | 


The Cuarrman then proposed the dividend recommended in the report, 


| factory one. He expected that the number of meters tested at t 


| calities. } t 
| him to be very small, and he hoped there would shortly be an increase in| 


| likely to arise, this board concurs in the payment by the Metropolitan Board , 
}'ofasum of £350 (a proportionate part to be deducted from the balance | 


} 
| j i } 
A similar resolution was also read from the vestry of the parish of St. James | oy ape } 


}and St. John, Clerkenwell ; from the vestry of St. Pancras; from the Board | 
|| of Works of the Holborn district ; from the Board of Works of the Fulham 


These several resolutions were referred to the Finance Committee. | 


adjoining plots, is 56 feet 3 inches in breadth at the rear, instead of 60 feet, as ori- | P' 


necessary for the purpose of ar the meter-house that a rear length of 60 feet 
should be secured, your committee have ascertained that the additional width of 
land required may be obtained for the sum of £74. 13s. 4d., being at the same rate 
as that for the ground already sold to your honourable board; and your committee 
recommend —‘“ That an additional slip of ground, 4 feet wide, be purchased for the 

| gas-meter-testing-house, at the corner of Wheeler Street and White Lion Street, 
Spitalfields, at a cost of £74. 13s. 4d.’’ 

Your committee beg to state, for the information of your honourable board, that 
the number of meters tested by your inspectors, from the 9th of November to the 
25th of March instant, is 10,000, and the amount of fees received during that period 
is £325. 4s. s 

Your committee have also to report that they have had before them an account 
from Messrs. Parkinson and Co., amounting to £665. 2s. 8d., for work performed by 
them in fitting up the gasholders and other apparatus at the meter-testing-house in 
King Street, Covent Garden, and for articles supplied for the use of the inspectors, 
in testing meters, and they recoommend—“ That the account of _ Messrs. Parkinson 
and Co., for gasholders and fittings at the testing-house, King Street, Covent 
Garden, amounting to £665. 2s. 8d., be paid.” 

All which your committee beg to submit. 


Mr. HuGues moved the adoption of this report. 
Mr. Lece asked whether the amount of fees would 
The CHAIRMAN said this was a question which cou 
| answered. 

Mr. Eckert thought the report, as now presented, an py | 


ay the expenses > 
fi not be lomotiotely 





unsatis-| 
e several 
| stations, with the dates when such testing took es would have been set 

forth; but the report merely gave a return of the gross number of the 
meters tested, and kept the board in ignorance of the names of the stations, 
and of the parties by whom they were tested. He repeated that it was a 
most unsatisfactory document, and that he could not concur in the propriety 
| of its presentation. They had aright to know what had been done at the 

respective stations, by the respective officers, in order that they might be 

able to compare the general efficiency of those officers in their several lo- 
The amount of fees received from November to March appeared to| 


the receipts. He did not know whether he should propose an amendment. _ 
The CHAIRMAN said he had sent for the details, which had been laid 
before the committee. x : : 
Mr. Ecketr expressed a wish to have those details printed. He hoped 
that an abstract of them would, at all events, be presented, for general 


} 


The CHarRMaN promised that an abstract of them should be brought up oa 


that day week. 
Meanwhile, the report was agreed to. 





Dr. J. NortHcote VINEN’s REPORT ON THE GAS SUPPLIED BY THE 
Surrey ConsuMErs COMPANY :— | 


| 

1862. Number Maximum Minimum Average 

Week 0 Light. Light. Light. | 
ending. Observations. Candles. Candles. Candles. 

meee. .<« &s « « Be. « De. 14°35 

C« « «+ Bee « « Es 14°84 | 


” .- 8 8 ; 
These observations were made with a 15-hole argand burner, having larger 
holes than that previously in use. The volume of hydrocarbons averaged 4 | 
er cent. ; carbonic acid, 1 per cent. There was no trace either of sulphu-| 
phuretted hydrogen or of ammonia. | 


| 





ESTABLISHED 17 YEARS. 


FFICE for the Procuration of 

LETTERS PATENT, and the REGISTRATION 

of DESIGNS. JoserpH WILLCocK and Co., Patent 

Agents and Engineers, Successors to Messrs. Barlow 
and Co., 89, Chancery Lane, Lonpon, W.C. 

GRATIS, and post free, “ THE INVENTOR’S 
MANUAL;” also a pamphlet, “ L’Obtention de Pa- 
tentes Anglaises;”” 500 MECHANICAL MOVE- 
|| MENTS; the first part of Kinematics, or the Trans- | 
| formation of Motion. By JoserpH WiLtcock, C.E., 
|| Mem. Soc. of Eng. May be hadat the above address, 
;, and of any Bookseller. Price 2s. 6d. The second 
| part is approaching completion, and will shortly be 
| announced, 





executed with despateh. 





| Advertisements. 


HARPER AND MOORE, | 
LOWER DELPH FIRE-CLAY AND BRICK WORKS, 
STOURBRIDGE, 
PROPRIETORS OF 
BEST CLASS HOUSE-POT, & CRUCIBLE CLAY. 
MANUFACTURERS OF 
FPIRE-CLAY GAS-RETORTS, 
OF ALL DIMENSIONS. 
LUMPS, TILES, 
Estimates given on application. 


j 
} 
—_———- } 
QS coro z CANNEL 
The MUIRKIRK CANNEL COAL is now} 
reduced to 18s. per ton,at TROON or ARDROSSAN. } 
Muirkirk Iron- Works, 1862. i 
OBERT MACLAREN and CO, 
EGLINTON FOUNDRY, GLASGOW, 

Manufacturers of all sizes of Cast-Iron Main Pipes, by 


animproved Patent. General Ironfounders, Gaz En- 
gineers, and Wrought-Iron Tube Makers. 


EORGE BOWER, 
GAS ENGINEER, MANUFACTURER, 
AND CONTRACTOR, 








BRICKS, &c. 
Shipping Orders 





EONI’S 


| TO INVENTORS AND PATENTEES. 


‘JWR. W. H. BENNETT, having had 


| considerable experience in matters connected 
| With Gas, Water, and Sanitary Improvement, begs to 
| say that he continues to assist Inventors in the perfec- 
| tion of their designs, and to obtain for them PROVI- 
1 SIONAL PROTECTION, whereby their invention may 
| be secured for Six Months; or LETTERS PATENT, 
which are granted for Fourteen Years. 
|| __ Patents completed, or proceeded with at any stage, 
|| thereby rendering it unnecessary for persons resident 
|| in the country to visit London. 
Patents procured for Foreign Countries. 
Information as to cost, &c., supplied gratuitously 
| upon application to the advertiser, 42, Parliament 
| Street, WESTMINSTER. [Office of the JoURNAL OF 
|Gas LIGHTING, &c.] 


danger of Fraction, 


their Apertures. 


precisely similar in pattern. 





Road, Lonpon, N. 


ORTER AND CoO, 
GAS ENGINEERS AND CONTRACTORS, 


} LINCOLN; 


! 
| AND 7, JOHN STREET, ADELPHI, LonDON, W.C. 
| 


| 
‘BENJAMIN GIBBONS, Jun, 

DEEPDALE FIRE-CLAY & BRICK WORKS, 
: Near DUDLEY, 
|| Manufacturer of every description of Fire-Bricks, 
Lumps, Quarries, Shields, Flue Covers, &c., to any size 
or shape required. 

PIRE-CLAY RETORTS, 
TO MODEL oR DRAWING. 

_B. G. begs to call the attention of Gas Companies to 
his Fire-Clay Retorts, which have been used with great 
satisfaction in some of the largest Gas-Works in the 
| Metropolis and many Provincial Towns in England. | absorbent. 
References given, if required. | 


BAKE 


E. 





Every article manufactured 


terns. 





ee 


ADAMAS GAS-BURNERS { 
are entirely free from liability to 
Corrosion, Injury from Heat, or 


alterable in the dimensions of 
Uniformity in 
the consumption of gas is obtain- 
ed by the process of manufacture, 
which insures that the burners shall be 


Net Cash Price, 8s. per gross. 
For COUNTRY AGENCIES, apply to 
S. LEont1, 34, St. Paul Street, New North 


STOURBRIDGE FIRE-CLAY WORKS, 


(Contractors to Government). 
24 WHARF, HARROW ROAD, PADDINGTON, W. 


ines, Brierley Hill. 


FIRE-BRICKS, Lumps, Squares, Tiles, 
and Gas Retorts of all dimensions. 


CRUCIBLE and CEMENT CLAYS. 
GARDEN EDGINGS, of various pat- 


BUFF and ORNAMENTAL TILES. 


CLINKERS and STABLE PAVINGS, 
noted for hardness and durability, being perfectly non- 


Shipments on the shortest notice. 


8ST. NEOT’S, HUNTS. } 


References to between 100 and 200 Gas-Works De- 
signed and Erected by the Advertiser. 


HITEHOUSE and CO., Boiler and 
GASHOLDER MAKEI:S, 
GLOBE PATENT TURE WOKKS 
WEDNESBURY, 


Beg to draw the attention of Engineers and Managers 
of Gas Works to the superior quality of the Arucle 
they manufacture, both in respect of the :ronemployed, 
and the perfect manner in which it 1s welded; in 
proof of which they can refer to the testimonials of the 
most eminent Gas Engineers, and the experience of 
theprincipal of thelarge Gas Companies of the kingdom, 


Orders promptly executed. 


EORGE CUTLER & CO, 


GAS ENGINEERS, &c., 
London Gasholder and Boiler Works, 
8, WHARF, WENLOCK Roap, City Roap, 
LONDON, 


Patent 





and are un- 





















ag lo 





R and CO. 


at their own Works and Ne, 





Rye, Nov, 12, 1860. 44 
Dear Sirs,—I consider it incumbent on me to acquaint 
you that the alterations recently made on the Rye Gas- 
orks—viz., the addition of a NEWLY-IMPKOVED 
WASHER, and other work for the Purification of Gas, 
executed by the experienced workmen under your able 
supervision—are perfectly satisfactory to the Company, 
and the Gas is now as pure as it can be made. 
I am, dear Sirs, your obedient servant, 
CuagLes Tuomas, Superintendent, 
Rye Gas-Works. 
Messrs. Cutler and Co. 
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ALFRED PENNY, Gas and| WM. RICHARDSON and CO., | (JAST-IRON Retorts, Socket Pi 


CONSULTING ENGINEER, Inon Roor, GASHOLDER, AND Gas with Syphons and all requisite Connexions, Pp 





WeENLock IRON Works, H APPARATUS MANUFACTURERS | Columns, Wrought Iron Tubing, Valves,Street Lamps, 

} * | Sight Holes, Furnace Doors, Ash Pans, Charging ana 

21 & 22, WHARF ROAD, CITY ROAD, LONDON. | TUNNEL FOUNDRY, DUDLEY. Coke Shovels, Iron Pails and Coke Hissows, Wns 

Mr. Puswe hoving had a large experience Jn the Bars, Fire Pots, Pumps, — a, SCRUBBERS 
construction, alteration, and management of Gas- PURIFIERS, CONDE? S, an 

Works, begs to inform the Directors of Gas Companies ESLIES PATENTS: Gas and | erectea complete, or the materialssupplied; with every 

that he may be consulted on all metteve appertaining Coke from common Coal, greatly increased in | description of goods in use by Gas-Works, in stock, on 

















thereto. He also fact a 8, Purifiers,  yalue.—60, Conduit Street, LONDON, W. wholesale prices, at 
and all the various apparatus used in Gas-Works, and Mr. LYNCH WHITE’S, 
keeps in stock Retorts and Mouthpieces, Socket-Pipes, | Old Barge Iron Wharf, Upper Ground Street, 
Bends, Branches, T’-pieces, &c: &c. Lzst1z's PATENTS: Up to LONDON. 
Plans, Specifications, and Estimates prepared. | ‘ Forty Candle Gas.—60, Conduit Street, Lonpon, . 
, a — | © ALTER MABON, Engineer, 








Gs Stoves, Gas Baths, Gas Cooki . AgpwioK Inon Wonks, Fatnrieuy STREET, 
APPARATUS, warranted the best in Englan L 72 IE’S PATENTS: Licenses MANCHESTER, 














at PHILLIPs’s, the original inventor and manufacturer, : Manufacturer of 
and general gas-fitter, &c., 55, Skinner Street, Snow ti ae Sees. ee 3 = = De- IRON TANKS for Gasholders, Railway Stations, &. 
Hill, Lonpon, E.C. a ee GASHOLDERS.—Extensive premises at Gorton, 
PATENT SAFETY ATLAS CHANDELIERS, Sun = solely for the facture of Gashold and other 
and Star ey — pry Patent Reflecting eT eer ea * 
Lamps, Portable Coppers for either Gas or Fuel. Iron ’ . GAS APPARA .—W. M. hasan extensive assort- 
Tube and Fittings. Best quality for Gas, Steam, or q ESL IE’ 8 we, A TENT 8: The ment of patterns for Purifiers from 4 feet to 15 feet 
Hot Water, &c. &c. lt sens 60. Ce cont oe r oo = or | square, also round ones from 4 feet to 10 feet diameter; 
as purposes.-60, Conduit Street, LONDON, W. Scrubbers, Condensers, Washers, Columns, Girders, 





fri i lders, from 
0 H NW R 0 G E R S 0 N and C 0 and Tripod Patterns, suitable for Gashol " 
° 10 feet to 150 feet diameter, either Single-lift or Tele- 
NEWCASTLE-ON-TYNE & MIDDLESBRO- AMUEL CUTLER, Gasholder seope. Contracts for Gas-Works of any Magnitude. 
ON-TEES. MAKER and CONTRACTOR Designs, ~ peer ghey ed ea od 
Wrought and Cast Iron Pipes, Cast-Iron Retorts, and For Tanks, Roofs, Purifiers, Condensers, Erection WaOUesS and SS “ Sh nnd 
all kinds of Foundry Work necessary for Gas-Works. | and Alteration of Works and every description of poe od ban ws gees ae heds, pre 














FIRE-CLAY RETORTS. 
JOHN SWARBRICEK, 


MANUFACTURER OF PATENT COMPOSITION CLAY RETORTS, 
FIRE BRICKS OF EVERY DESCRIPTION, SHAPE, AND SIZE, &c. &c. 


HIGHER. EANAM, BLACKBURN, LANCASHIRE. 


These RETORTS are generally used in the Gas-works of Preston, Accrington, Bury, Heywood, Middleton, Rochdale, Ratcliffe; the Mills of Messrs. Horrocks, 
Miller, and’Co., Preston, &c. &c., and are unequalled in having afforded general satisfaction to those who have given these Retorts a trial. 

To meet the increasing demand, the: Works at Little Harwood have been greatly enlarged; and Gas Engineers who may favour with an Order may rely with confidence 
on their being promptly supplied with an article not to be surpassed in finish or durability. 


PRICES MODERATE. | 








| 





CONSULTING GAS ENGINEER, 
inventor and Patentec 


WET GASMETERS, 


WITH SELF-ADJUSTING WATER-LINE; 


DRY METERS, 


GAS-HEATING BATHS, OVENS, STOVES, 
GAS FIRES with INDESTRUCTIBLE FUEL, 
Se., $e. S ein a al 
FACTORY: DIANA PLACE, FITZROY SQUARE. OFFICE: 406, EUSTON ROAD, LONDON, 
| Eight Doors from Factory. | 
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Attempts having been made to construct Self-Supplying Apparatus to Wet Gas-Meters upon the Bird Fountain principle,—which, although un- 
erring to supply water in the open atmosphere, has not wholly succeeded so as to be relied upon when enclosed in a Gas-tight Meter Case,—N. Dernrss | | 
begs leave most respectfully to acquaint Gas Companies, and the Public in general, that he has constructed his PATENT WET GAS-METER upon! 
a method entirely different, being founded on the well-known principle of the self-acting supply of the Oil Lamp, which has never been applied for the | 
adjustment of the Meter Water-Line before, and which, by the admission of external air to a chamber sealed from Gas, will never fail to faithfully 
| perform its required function. They are of the very best materials and workmanship, will stand more pressure than is required as the test for sound- 
ness by the New Act, are guaranteed to prevent surreptitious burning without detection, and will be kept in repair free of charge for seven years. | 


W. DEFRIES’S CELEBRATED DRY METERS, 


'of which more than 80,000 are in use in Palaces, Churches, Chapels, Royal Dockyards, Club Houses, Public Offices, and other Buildings throughout 
the Empire and Continent, which have done so much in checking surreptitious burning, and simplified the fitting up of Gas. 

| To remove any doubt of accuracy of measurement his Meter for 1500 lights, in use upwards of ten years at the Royal Italian Opera, until that | 
Building was destroyed by Fire, was long afterwards dug out of the burnt ruins, then tested by the Chartered Gas Company in the presence of George | 
Lowe, Esq., F.R.S., and other Chief Officers, and found inflexibly correct. Also, on the 9th of June, 1858, at the Western Gas- Works, his Meter for | 
150 lights, after considerable use, was doubted, and subjected to the most variable tests—from the full lighting to a single Jet—and in each case, as in | 


other instances, accuracy was finely indicated. | 





As to durability, his two large Meters at the Thames Tunnel have been in use night ar:’ day for upwerds of twelve years—one continuation of | 
dark hours—subjected to the wear and tear of seventy-five years as compared with the ordinary business ho:::s :f using Gas above ground. 


LORD REDESDALE’S SALE OF GAS BILL. 


All Meters constructed by N. DEFRIES are guaranteed to pzss the Provisions of the Standaid. 
No alteration has been necessary in the Meters he continues to supply to the Chartered, Imperial, City of London, Equitable, and other large 


~ 


Companies, his accustomed range of 1 per cent. over and under meeting all the desired requirements; whereas, by the New Act, a greater departure 
from accuracy—viz., 2 per cent. fast to 3 per cent. slow—is permitted. 


























Fire-Bricks and Clay Retorts. Gas Coals of every Gas APPARATUS, r . ; : a 

| description. Pig, Bar, and Plate Iron. | PROVIDENCE IRON WoRKs, alae a Deidings. ied | 

| Lonpon House: | MILL WALL, POPLAR. LONDON, E. PIPESand VALVES, for Gasand Water, from2 inches | | 
12, ROYAL EXCHANGE BUILDINGS. | Main Laying and Gas-Works erected complete. to 48 inches bore. 


sip = METER. N. Dp E F R I E 53 eee ian oo | 
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WILLIAM RICHARDS, 


PATENT DRY AND WET GAS-METER MANUFACTURER, 
CRAWFORD PASSAGE, COPPICE ROW, CLERKENWELL, LONDON. 


Witiam Ricnarps, Sole Inventor, Co-patentee, and original Manufacturer of the Dry Meter, generally known as Croll’s 
or Glover’s, and which obtained Prize Medals at the Universal Exhibition, 1851, the New York Exhibition, 1853, and the Paris 
Exhibition, 1855, intimates to Gas Companies, Engineers, and the Trade generally, that he has established a Manufactory at 
the above address for his Dry Meters; and, in soliciting the patronage of those engaged in Gas Lighting, the Advertiser can 
assure them that the Instruments manufactured by him are not to be surpassed. They are capable of indicating accurately the 
smallest possible quantity. Their flexible material is of a superior quality, which Fifteen years experience has demonstrated to 
excel all others for durability; and all the metals of the working parts are incorrodible. 
W. R. invites the attention of those preferring the Wet Meter to his patented improvements therein, which consist in con- 
tracting the Chambers of the Measuring-Wheel, at and near the Water-Line, thus allowing of a longer range for the Float, 
|and avoiding the sudden extinctions so common ; also a simple remedy is applied to prevent the fraudulent consumption of Gas, 


‘which the operation of the recent Sales of Gas Act has so much facilitated. 
| The workmanship and materials are such as to leave nothing to desire. 


| A TRIAL ORDER IS SOLICITED. 


MANUFACTURER OF THE 


inieoeeee TALE EXHAUST AND PRESSURE-INDICATOR; 


An indispensable Instrument to the perfect working of the Exhauster. 


GOVERNORS, STATION- METERS, DRY METERS FOR PUBLIC LAMPS, &c. 


LiiOYD AND LLOYD 
ALBION TUBE-WORKS, BIRMINGHAM, 


MANUFACTURERS OF 
WROUGHT-IRON TUBES & FITTINGS, 
PLAIN, GALVANIZED, & ENAMELLED, for Gas, Steam, and Water, from } in, to 6 in. bore. 
‘STOCKS TAPS, and DIES, GUN METAL GLAND-COCKS, WATER. GAUGES, &c.; 
PATENT LAP-WELDED IRON TUBES, 


For Locomotive and Marine Boilers, &c, 


LONDON WAREHOUSE-N®? 66, QUEEN STREET, E.C. 


WILLIAM SUGG, 


MANUFACTURER OF 
PATENT DRY AND WATER GAS-METERS, TEST GASHOLDERS, AND APPARATUS, 


“EVANS’S” PHOTOMETERS, 
Experimental Meters, Minute Clocks, &c., Station Meters and Governors, 
STREET-LAMP GOVERNORS AND LAVA BURNERS, 

19 and 20, MARSHAM STREET, WESTMINSTER. 


LIVESEY FIRE-CLAY WORKS, 
NEAR BLACKBURN, LANCASHIRE. 


ORLANDO BROTHERS, 
MANUFACTURER OF PATENT CLAY RETORTS, 


AND EVERY DESCRIPTION OF 


TUBULAR CLAZED SEWERACE PIPES, BENDS, JUNCTIONS, ETC. 
FIRE-BRICKS, TILES, BLOCKS, AND CHIMNEY-TOPS. 


SERVIERBR’S 


PATENT 


SELF-ACTING GAS GOVERNOR. 


This Instrument, which is designed to replace the ordinary Governor, 
Operates solely by the Action of the Gas, without any Alteration of Weights, or the Assist- 


ance of any intermediate Agency or Apparatus whatever; 
And it will maintain a Constantly Uniform Pressure in Gas-Distributing Mains, at any given point of their circuit. 


























All Applications for Licences to Manufacture or to Use the Apparatus to be made to 


Mr. W. H. BENNETT, 42, Parliament Street, Westminster. 
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METROPOLIS GAS, 1850 to 1860. 
R SALE, bound in Calf, 917 pages, 


price £1. lls. 6d., a few copies of Reports of 
Proceedings in Parliament, and elsewhere, on Matters 
affecting the Supply of Gas in the Metropolis, viz. : 
The Great CenTRaL Gas ConsumERS BILL, 1850; 
The ARBITRATION BETWEEN MR. CROLL AND THE 
Company, 1857; The MARYLEBONE Gas CoNSUMERS 
ComPany’s BILL, 1859; Ciry Gas Company’s BILL, 
Lords and Commons, 1859 ; and, The MeTROPOLIS Gas 
REGULATION BILL, Lords and Commons, 1860. 
W. B. Kina, 11, Bolt Court, Fleet Street, LONDON. 


QBSERVATIONS on the Paper read 
y by JOHN SHUTTLEWORTH, Esgq., before the 
British Association at Manchester, on 
THE MANCHESTER GAS-WORKS. 
Reprinted from the JourNaL or Gas LIGHTING, 
WATER SuPPLY, AND SANITARY IMPROVEMENT. 
Price 3d. each, or 5s. per 25 copies. 
W. B. Kina, 11, Bolt Court, Fleet Street, LONDON. 





Now ready, 


Yu. X. of the JOURNAL of GAS 
LIGHTING, WATER SUPPLY, and SANI- 
TARY IMPROVEMENT, for 1861, price 2ls., bound 
in cloth and lettered. A few copies of Vols. II., III., 
IV., V., VI., VIL, VIII., and IX. are still on sale. 
W. B. Kina, 11, Bolt Court, Fleet Street. 





Price 3s., by Post, 3s. 2d., 


THE CHEMISTRY OF GAS 
LIGHTING, 
with an Appendix containing a description of the 
different processes for the Manufacture of Colouring 
Matters from Coal Tar. 
Re-arranged and reprinted from the JouRNAL OF 
Gas LIGHTING. 


LONDON: WILLIAM B. KING, 11, Bo_t Court, 


Fueet STREET, E.C, 
ADDISON POTTEER, 
NEAR NEWCASTLE-UPON-TYNE, 


WILLINGTON QUAY, 
Manufacturer of Clay Retorts, Fire Bricks,and every 
description of Fire Clay Goods. 








ILLIAM STEPHENSON & SONS, 
THROCKLEY, 
NEWCASTLE-ON-TYNE, 
MANUFACTURERS or EVERY DESCRIPTION oF 


FIRE BRICKS, CLAY RETORTS 
&e. &e. 
RETORT MOUTHPIECES, BOLTS, NUTS, &c. 


HAzeRis and PEARSON, 
PROPRIETORS OF 
BEST CLASS-HOUSE POT AND CRUCIBLE CLAY. 
MANUFACTURERS OF 
PIRE BRICKS, GAS RETORTS, &C, 
AMBLECOTE FirE CLAY AND BRICK WORKS, 
STOURBRIDGE, 
Late in the occupation of I. and W. King. 
Originally J. Pidcock, Esq. 
NB. A quantity of best Clay Retorgs in stock, viz.— 
Circulars, 14 inches, 15 inches. 16 inches. 
D’s, 16X12, 15X14, 2016, 1618. 








AMES NEWTON & SONS, 
(Established 1820,) 
PIRE-BRICK AND TILE MERCHANTS, 
Wholesale and for Exportation, 
FALCON DOCK, 78 anp 79, BANKSIDE, 
SOUTHWARK, LONDON, S.E., 

Derét for STOURBRIDGE anp NEWCASTLE 
FIRE-BRICKS, LUMPS. TILES, and FIRE-CLAY, 

and every Article suitable for 


GAS AND WATER WORKS. 


BELGIAN CLAY RETORTS. 
LBERT KELLER, Ghent.—The 


removal of the import duties on Earthenware 
permitting the entry of Clay Retorts into England, 
Albert Keller, of Ghent, begs to draw the attention of 
the Gas Companies of London, and other Cities, to 
the very superior quality of the RETORTS manu- 
factured by him. They can be made of any size, in one 
piece, and of any form. ‘The price will bein proportion 
to the weight, and very moderate in comparison to 
their value. 
Communiations, addressed to ALBERT KELLER 
GHENT, will receive immediate attention. 





EST and GREGSON, Gas-Meter 
MANUFACTURERS, &e. 
UNION STREET, OLDHAM. 

Station and Experimenta) Meters, Gas Pressure 
Registers, Gauges, Experimenta] Gashclders, Go- 
vernors, Slide Valves, &c. Kc. 

W.and G. would respectfully call the attention of 
Gas Engineers and Managers to their Station-meters, 
having made and erected the largest in use at the 
present time, two of which may be seen at the Stock- 
port and Liverpool Gas Works, on application to the 
reapective Engineers. 














F. & C. OSLER, 
45, OXFORD STREET, LONDON; 


Manufactory—Broad Street, Birmingham —Established 1807, 


MANUFACTURERS OF GLASS CHANDELIERS, GLASS 
LUSTRES, TABLE GLASS, &c. &c. 
ELEGANT CRYSTAL GLASS CHANDELIERS, for GAS, from £4 upwards 


{Made from ‘“‘ReGistzxep” DesiGns), with GLass BRaNncuEs, &c.; suitable 
for DRAWING-ROOMS and Ba.c-Roums. The more extensive use of Gas in 
private dwellings hes induced Messrs. OSLER to direct their particular atten- 
tion to the manufacture of this clas~ of articles—which, with a view to their 
9 general adoption, are offered at very moderate prices. Purchasers can select from 
a great variety of patterns, to which additions are being constantly made. 

THBATKES, CONCERT, ASSEMBLY, AND BALL Rooms LIGHTED BY EsTIM4TE 
ON THE Lowest TERMS. 


JALKERS' GAS-VALVES 


HAVE BEEN 
DURING THE PAST TWENTY-FIVE YEARS, 


USED IN UPWARDS OF 


450 BRITISH and FOREIGN GAS-WORKS. 


They are made in the most SOLID, SUBSTANTIAL manner, with PLANED and SURFACED 
JOINTS, and SCRAPED SURFACES. They have a CLEAR, FULL BORE, in a STRAIGHT LINE 
of PIPE, and are TIGHT to PERFECTION. 

Engineers are requested to insert ‘* Valves of Walkers’ Manufacture” in their Specifications, by 
which they will be absolutely certain of the above important advantages. They can name the construc- 
tion of Valve they prefer best, as Walkers make them of every description—either Walkers SCREW- 
VALVES, for the Gas-Works or for Street-Mains; INTERNAL RACK-VALVES; or the ORDINARY 
RACK and PINION-VALVES. REGULATING-VALVES, with INDICATING COLUMNS, &c. 

Walkers’ London Manufactory is devoted entirely to the above class of work, of which their make 
is nearly double that of any other British house. 

Prices, &c., on Application. 


LITTLE SUTTON STREET, LONDON, EC. 








= 





BEST AND CHEAPEST SLUICE-COCK. 


SSS A 








Le 





BROWN AND MAY’S PATENT. 
Abeve 3-inch diameter, price 10s. per inch. Brass face, 6d. eri nch extra, 
Can be taken to pieces without being removed rom the line of Piping. 
NORTH WILTS FOUNDRY, DEVIZES. 
Wholesale Agents, Messrs. 8S. and E. RANSOME, 31, Essex Street, Strand, E.C., 
Where a Sample may be seen. 


REDUCED PRICES OF 


BRYAN DONKIN & CoO. 
IMPROVED GAS VALVES 


from 2 inches to 18 inches, price 9s. 6d. to 12s. per inch diameter 
List of prices, witn fuli dimensions of all sizes up to 30 inches, to be 
had on application. | 
These Valves are all proved to 30 !bs. on the square inch before leaving 

















the works, and are always kept in stock. 
Valves made with Quiside Kacks to order. Also, Screw Water-Valves | 
with Gun-Metal Faces. 
BRYAN DONKIN & C0., 





NEAR GRANGE ROAD, BERMONDSEY. 





ENGINEERS, | 
| 
' 
| 


FIVE HUNDRED 

HOLMAN’S PATERT BCUBLE-ACTION PUMPS 
Prove tlieir general adaptation. They are adopted by 

CIVIL, MARINE, MANUFACTURING, AND MECHANICAL ENGINEERS. 


For Pumping TAR, AMMONIACAL LIQUOR, WATER, WORT, and other fluids, their intrinsic excellence 


is tuo well known to need description. : { 
S. HOLMAN tenders his hearty thanks to all Patrons,and is prepared to undertake the Supply of Towns, | 


Fublic and Private Establisha.ents, and Irrigation of lands.on any scale ‘ . es 
Sole London Agent of the Williams’s Perran Foundry Company, for the Sale of Cornish Pumping, Winding, ' | 
and other Steam-Engines, heavy Maclinery, Castings, and Forgings. 
London Agent for Tangye’s Patent Hydiaulic Presses, Jacks, Lift., Crabs, Cranes, Blocks, &c 


ALL KINDS OF HYDRAULIC AND STEAM MACHINERY FOR HOME USE OR EXPORT. 
Illustrated Catalogues free. 
Lonpon AGENT FoR WrovGut-Iron Tvurrs anp Fittings, 














S. HOLMAN, C.H.E., 18, CANNON STREET, E.C. 
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L AM P-P 0 8 T §S 
suitable for entrances to Public Buildings, as 
well as ordinary street lighting, in upwards of 100 
different patterns. 


GLOBULAR LAMPS.) 
of superior manufacture, in Copper, Tin, Cast 
and Wrought Iron. 

Please address in full, WILLIAM Hoop, 12, Upper 
Thames Street, LONDON. 


LIAM BLEWS AND SONS, 
IMPROVED MACHINE-MADE BURNERS 
WROUGHT-IRON BATSWINGS, 
For RAILway STATIONS AND MARKETS, 
GAS-FITTINGS, CHANDELIERS, 
BRASS AND IRON TUBES OF EVERY KIND 
SUPPLIED ON THE BEsT TERMS, 
AT THE WoRKS, 
9, 10,11, BARTHOLOMEW STREET, 
BIRMINGHAM, 











PATENT BITUMENIZED PIPES 

for GAS, WATER, and DRAINAGE.—Reduc- 
tion in Price on account of the exemption from Duty 
on Paper.—These Pipes possess all the properties ne- 
cessary for the conveyance of Water and Gas, and also 
for Drainage purposes—viz., great strength, great 
durability, and perfect inoxidability; and, being non- 
conductors, are not affected by frost like metal pipes. 
They are proved to resist a pressure of 220]bs. on the 
square inch ‘equal to 500 ft. head of water), and can be 
made up to any greater strength, if required. They are 
only one-fourth the weight, and, when laid down, are 
50 per cent. cheaper than iron pipes. They are made 
in 7-ft. lengths, and the joinings are simple and inex- 
pensive. For Gas, these pipes are invaluable, the 
lining effectually resisting the action of gas deposits; 
and, being non-conductors, there can be no condensa- 
tion in them; and the joints are so secure as to entirely 
prevent any loss from leakage. The mode of insertin: 
service-pipes is also simple and effective. Those lai 
down in Paris three years ago for the conveyance of 
Gas have been taken up as perfect as when they were 
first laid down. 

Further particulars as to joining, &e., and specimen 
Pipes, may be obtained at the office of the Company on 
application to Mr. ALEXANDER Youna, li, Cannon 

treet, E.C., LONDON. 





GO RNORS for MAINS, up to 24 inches, have 


Gas Companies whe use them for every Lamp. 
THE ALPHA 
LAMBERT, 


WALTER FORD, 
LATE 
PADDON and FORD, 
a@AS-METER AND APPARATUS WORKS, 
GRAY'S INN ROAD, LONDON. 


MANUFACTURER OF WET AND DRY GAS-METERS, STATION-METERS, 
GOVERNORS, &c. &e. 
A large number of STATION*METERS, up to 80,000 feet per hour (being by far the largest in use), and 


been constructed by Paddon and Ford. These Meters 


and Governors possess peculiar advantages as regards strength and freedom of action. 
Sole Manufacturer of PADDON’S PATENT STREET-LAMP REGULATORS, for insuring 
any required consumption. These Regulators are in general and increasing use, and references can be given to 


TUBE WORKS, 


WALSALL, STAFFORDSHIRE. Esrasuisuep 1830, 


BROTHERS, 


MANUFACTURERS OF 


WROUGHT-IRON TUBE AND 
FITTINGS, 
For Gas and High-pressure Water and Steam. 





WW. J. HO 


Wholesale and Retail Charcoal 


LLANDS, 


IRON MERCHANT anv AGENT, 


AND 


and Coke Dealer, and Grinder, 


12 & 31, BANKSIDE, & GREAT SUFFOLK STREET, SOUTHWARK, S.E. 





Water-Pipes and Guttering, &c. Furnace-Pans and 
Work, &c. 


tract. Double-Refined Machinery Oil. Iron Borings. 
Castings made in Town or Country, on the shortest 


ing, 
Sulphate of Ammonia, 


Estimates given, and Orders by Post 








AGEN 


BECK’S PATENT STOP-VALVES, 


For Gas, Water, Steam, and General Purposes, and 


DAVIS'S PATENT COMBINED SMALL-COKE OR BREEZE OVEN, & SMOKE CONSUMER. 


ALL GOODS KEPT IN STOCK, AND SUPPLIED AT MANUFACTURERS PRICES. 


Cast-Iron Socket, Flanch, Hot Water-Pipes and Connexions, for Gas, Water, and Steam purposes, Rain- 


Stable-Fittings. Retorts, Hydraulic Main, Furnace- 


Lamp-Columns, Lanterns, Cocks and Burners, Wrought-Iron Tubing, &c., of best description. 
Screw-Cocks, Sluices, and Gas-Valves of every description. Bar, Rod, Plate, and Hoop-Iron Bolts and Nuts. 
Cast-Iron Columns, Girders, Street-Posts, Watering-Posts, Gutters, Gratings and Railing-Bars, Tank-Plates, 
and Pump-Castings. Engine, Mill,and Lathe Castings. Planing, Turning, and Boring executed. Cast-Iron 
Pans, for Soap and Chemical Works. Galvanized Cast-Iron Jars and Pots, for Sugar Refiners. Stourbridge 
and Newcastle Fire-Bricks, Retorts, Lumps, Tiles, and Clay. Malleable Iron Castings. Pipe-Laying by Con- 


Salammoniac and Sulphur. 
notice, to Sketches, Drawings, or Patterns. 


Best Animal Charcoal, for Sugar Ketiners, and Case-Hardening. 
_ Best prepared Wood Charcoal. Prepared Fuel for Smokeless Stoves guaranteed. Granulated Charcoal for 
Air and Water Filters. Chemists and Druggists supplied with Pulverized Carbon. Charcoal and Coke Black- 
and Coal-Dust, and superior strong Coke, for Foundry purposes. Gypsum of the finest and purest quality. 


punctually attended to the same day. 


T FOR 





28, BAGNIGGE WELLS 


JOSEPH BOULTON, 


ROAD, CLERKENWELL, 


DRY & IMPROVED WET CGAS-METERS 


AND 


AS APPARATUS. 
___ All Meters warranted to comply with the Act of Parliament. 








WOLVERHAMPTON RETORT WORKS. 


ESTABLISHED 1840, 


JOHN EUNSON AND SON, 


GAS ENGINEERS, AND MANUFACTURERS OF CLAY RETORTS, 
AND FIRE GOODS IN GENERAL, 


WOLVERHAMPTON. 
Retort Mouthpieces, Bolts, Nuts, and every description of Wrought-Iron Work. 


ILLIAM RICHARDSON 
(LATE OF DUDLEY), 
CONSULTING ENGINEER, 
PATENTEE OF THE VERTICAL OVEN RETORT 
No. 367, PersnHore Roap, 
BIRMINGHAM. 


JAMES OAKES and CO., 
ALFRETON IRON WORKS, DERBYSHIRE, 
AND 
WENLOCK IRON WHARF, 20, WHARF ROAD, 
CITY ROAD, LONDON, 

Beg to inform Gas and Water Companies and the public, 
that they keep in stock in London all the CASTINGS 
in general use in Gas and Water Works, including 
best cold-blast Iron Retorts, Socket and wn, 2 Pipes 
of all sizes, ends, Branches, Syphons, Lamp Columns 

of various patterns, &c. 

N.B.—Orders for Cast-iron Tanks, Girders, Columns, 
Cylinders, and all irregular castings, will have immedi- 
ate attention. 





CHARLES HORSLEY, Agent. 
C. H. is prepared to carry out the warming and ven- 
tilation of public buildings, &c. ; also civil engineering 
in general, 


IRTLEY IRON WORKS, 
CHESTER-LE-STREET, 
DURHAM. 

Manufactory for every description of Casting and 
Machinery for Gas Works and Water Works. 
Warehouse in London for Cast-iron Pipes and Con- 
nectione of all sizes and in any quantity, Scott’s Wharf, 
Bankside, Southwark. 
. Office in London, Mr. E, M. Perkins, 78, Lombard 
treet. 


SUBSCRIPTION on behalf of the 
WIDOW and FAMILY of the late SAMUEL 
CLEGG, C.E. 





Trustees. 

J. GRAFTON, Esq., 7, Blomfield Crescent, Paddington. 
P. H. HOLLAND, Esq., Nome Office, Whitehall. 
Rosert Jones, Esq., Engineer to the Commercial 
Gas Company, Stepney. 

Bankers. 

The Lonpon anp County Bank, Lombard Street. 


Several Gentlemen who are interested in the manu- 
facture and supply of Gas, consider it desirable that an 
opportunity should be offered to those who know and 
appreciate the important services of the late Mr, 
CLEGG, of doing honour to his memory, and of marking 
their esteem, and their recognition of the benefits he 
conferred on the public during his long life, by sub- 
scribing towards a fund for the purchase of an Annuity 
for his Widow and Family, or for making such other 
provision as may be resolved upon by the majority of 
the votes represented at a Special Meeting of the Sub- 
scribers called to determine upon the manner in which 
the Fund raized shall be employed. 

In Gas-Works, Capitalists have found a safe and 
profitable investment for capital; Coal Owners an im- 
portant market for their coals; Iron and Brass- 
Founders an outlet for their manufactures all over the 
world; Fire-Brick and Retort Makers their best cus- 
tomers ; and the trade of Gas-Meter Manufacturer has 
had its origin in the necessity for the invention of an 
instrument by which the accounts between Gas Com- 
panies and their customers could be regulated. All 
these classes have benefited largely by Mr. CLEGa’s 
labours, and it is to be hoped they will respond liberally 
to tiffs appeal. 

Subscriptions may be paid to the account of the 
Trustees of the ‘‘CLEGG ANNUITY FuNp,” at the 
London and County Bank, Lombard Street; and Mr. 
Thomas G. Barlow, of 42, Parliament Street, West- 
minster, has kindly consented to receive, on behalf of 
the Trustees, all letters, or other communications, rela- 
tive to the proposed Subscription. 


£ 
Subscriptions already acknowledged .......... 6 
TL ° 
Robert Laing, Esq. . 
Joseph Gratton, Esq, ...........000+ 
J.K. Watson, Esq., Edinburgh...... 
James Sharp, Esq., Southampton... ove 
G. H. Palmer, Esq., London ..................0+ 
Joseph Cowen and Co., Newcastle-on-Tyne. 
Lyme White, Bade 20. ceccssccosesecesseee os 
Mr. G. Wilson, Cambri 
The Bristol United Gas Compan 
Magnus Ohren, Esq., A.I.C.E. ... 
A Friend, per Magnus Ohren, Esq. ... 
The Chester United Gas Company ... 
The British Gas Company, Hull ...... ove 
The British Gas Company, Norwich............ 
The Imperial Continental Gas Association... 2 
The Bolton Gas Company..............ccecsc0e00ee 
The Equitable Gas Company, London...,..... 21 
J. Brunt and Co, (Gas-Meter Co.), Paris ... 1 
Mr. W. Richards, Clerkenwell .................. 
Mr. C, Henwood, Oxford............ ..cccccecsceees 
The Kendal Union Gas and Water Company 
The Woolwich and Plumstead Consumers 
. ... .. See 
Mr. Josh. Boulton, Clerkenwell...... 
Messrs. Joslin and Mills, Colchester 
The Anglo-Romano Gas Company . 
G. Emmott, Esq., Oldham .... - 
H. M. Robinson, Esq., Leices 
The Cheltenham Gas Company... 
The Liverpool United Gas Comp 
The St. Helen’s Gas Company....... 
BP i SN sorccisss ncbvnaieess owied 
The Huddersfield Gas Company. 
The Lancaster Gas Company ....... 
The Isle of Thanet Gas Company... 
James Cochrane, Esq., Edinburgh . 
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The Hastings and St. Leonard’s Gas Bisons 
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R LAIDLAW & SON, 


GAS ENGINEERS, IRON & BRASS FOUNDERS, 
Alliance Foundry, 147, East Milton Street, and Barrowfield Iron-Works, 


GLASGOW; 
anp at SIMON SQUARE, EDINBURGH; 
MANUFACTURERS OF 

STATION & CONSUMERS METERS, ALL SIZES; 

WROUGHT-IRON TUBES, ror GAS, WATER, & STEAM; CAST-IRON RETORTS & PIPES ; 
HYDRAULIC MAINS, CONDENSERS, WASHERS, SCRUBBERS, PURIFIERS, & TANKS, 
GASHOLDERS; 
GOVERNORS, SLIDE-VALVES, &; 
WROUGHT & CAST IRON ROOFS & HOUSES. 

Contractors for Gas-Works of any Magnitude. Plans, Specifications, and Estimates furnished. 

SOLE AGENT FOR THE SOUTH, SOUTH-EAST, AND SOUTH-WEST OF ENGLAND :— 

J. E. DOWSON, 38, DOWGATE HILL, THAMES STREET, LONDON, E.C. 


WILLIAM INGHAM AND SONS, 
WORTLEY FIRE-BRICK AND RETORT WORKS, 

















Near | : ti FIRE C LAY RETORTS | Leeds. 


W. INGHAM and SONS, having for many years been extensively engaged in the Manufacture of 
RETORTS AND FIRE-BRICKS FROM THE CELEBRATED WORTLEY FIRE-CLAY, 


beg to call especial attention to their RETORTS, which have for many seasons proved to be uusurpassed in quality by any in the Kingdom, their FREEDOM FROM 
CRACKS and’ the ADHESION OF CARBON rendering them worthy the attention of all parties interested in the making of Gas. 
The Works are of such magnitude as to ensure the prompt execution of orders to any extent. 





Estimates for Setting, or Bricklayers sent when required. 
GAS OVENS IN SEGMENTS OF EQUAL QUALITY. 


A large stock of Pire-Bricks, Fire-Clay, Terra Cotta, and Drain-Pipes of all sizes kept in London at CHRISTIE & CO.—!|| 
Wharf, 64, Bankside, Southwark, where all particulars of Prices, &c., may be obtained. | 
N.B.—Ezport orders continue to have prompt attention. 


CLECQ’S | 
NEW PATENT HYDRAULIC GAS-METER. 





BISCHOFF, BROWN, & (@., LANGHAM WORKS, 


MANUFACTURERS GEORGE STREET, 





| 
| 
i 


GREAT PORTLAND STREET, | 





AND 


SOLE LICENSEES, LONDON, W. 


i 
| 
1} 


! 





This Meter is the last and one of the greatest achievements of the late Samuet Crece, C.£., in his connexion with the| 
Manufacture and use of Gas, and, without presumption, it may be confidently affirmed to be the only Meter extant that can be 
relied upon to measure ccrrectly, to work with the minimum of pressure, and steadiness of light. It cannot be tampered with 
by tilting or otherwise, and will be of great durability. 

This Meter is constructed on an entirely new principle, and, when once adjusted, will always remain the same under all 
circumstances. The quatity or height of the water in it has no effect on its capacity. The immense importance and economy 
of this to Gas Companies who are obliged to employ so many inspectors, is so obvious, that they will be able to appreciate its 
advantages over all othe Wet Meters, where the varying height of the water regulates the capacity. 

The Drum, from its peculiar construction, presents scarcely any resistance when moving through the water; and, its 
weight being taken off its axis by an air vessel, it revolves with the slightest pressure. 

The comparative absence of friction in the Drum reduces the wear and tear, and enables it to be made of the strongest 
materials, which will keep it in working order longer than any other Meter. 

It is approved and adopted by the principal London and Country Gas Companies, and is guaranteed to comply with the’ 
“Sale of Gas Act,” as this Meter, beyond all doubt, works within a shorter range of registration than any other Meter 
manufactured. 
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CROSLEY & 


PATENT SELF-ADJUSTING & COMPENSATING GAS-METERS 
CANNOT BE OVER OR UNDERCHARGED WITH WATER, 


and they consequently register the quantity of Gas consumed with greater accuracy than Meters in which the Water-Line is variable 
MANUFACTURED BY 


I. BRIGGS, 


(Late CROSLEY & CO.,) 
GAS-METER MANUFACTURER, 


103, SOUTHWARK BRIDGE ROAD, LONDON, S.E. 


N.B. The Patent Self-Adjusting and Compensating Apparatus may be applied to the ordinary Meter. 
Manufacturer of LOWE’S PATENT MOTIVE-POWER METER, for situations where there is an inadequacy of pressure to 
supply the special requirements of certain consumers in low grounds during the day or night. 
Also, Manufacturer of EXPERIMENT METERS, GOVERNORS, MINUTE-CLOCKS, PHOTOMETERS, &c., Xc., similar 
to those used by Mr. King, of Liverpool. 
I. BRIGGS is also prepared to supply Gas Companies and others with 


DUPLICATES of Mr. KING’S CUBIC FOOT TRANSFERRER, 


, 


bridge, on behalf of the Government, which was deposited by them in the Office of the COMPTROLLER-GENERAL of the 
EXCHEQUER, before Noy. 13, 1859, in complitimee with the “ Act for Regulating Measures used in Sales of Gas.” He also supplies 


TEST GASHOLDEBS, 
Graduated by the Standard Cubic Foot. 


| TRUSS’S PATENT ELASTIC PIPE-JOINT, 
| FOR GAS AND WATER-MAINS, AND STEAM PIPING, 


Is the only pERFEctT joint that has ever been constructed, and supplies the long-felt desideratum, by allowing for the expansion 
|and contraction of metals, and for oscillation and deflection, without impairing the jomt. Gas Companies will effect an incal- 
culable saving in adopting it, as compared with the present imperfect mode of jointing. 

Drawings, Estimates, and every particular, furnished on application to 


| THOMAS SEAVILLE TRUSS, C.E., 53, GRACECHURCH STREET, LONDON, E.C. 


KING BROTHERS, 
STOURBRIDGE FIRE-BRICK AND RETORT WORKS. 


| 

| HEAD on MOUTH PIECE 
| 4 

| 




















KING BROTHERS beg especially to call the attention of Gas Companies to the superiority of their Retorts, which are made from the celebrated STOURBRIDGE 

|| FIRE-CLAY. Mr. King has patented a Kiln for burning Retorts, by which Patent all Cold Air is excluded from the Kiln while burning, thus rendering them FREE 
| FROM CRACKS AND CORRECT IN FORM. By great care in Manufacturing, combined with the advantages in burning,a VERY SMOOTH SURFACE is obtained 

}| rendering them less liable to carbonize, ° 

Retort Ovens, Fire-Bricks, Guards, Saddles, Rabbitted Burs, Flues, and Quarries, are all Manufactured of the same quality of Clay. 

|| Every Retort and Brick is branded ‘‘ King Brothers, Stourbridge.” 


| FIRE-CLAY GAS RETORTS. 









ESTABLISHED IN 1795. 





similar to that manufactured by Crosley & Co., and verified by the ASTRONOMER-ROYAL, and Prorrsson MILLER, of Cam-| 





| 
| 
| 
| 


| 
| 





JOSEPH CLIFF, 


WORTLEY FIRE-BRICK WORKS, near LEEDS. 





SS eee 0 | the BEST FINISHED INTERNALLY, and THE MOST CORRECT IN FORM, of any in the Kingdom, From the peculiar 
omposition usec ro g © Face of the material, they are rendered unusually smooth, close, and FREE FROM SURFACE CRACKS, thus, i venti 
leakage and the adhesion of carbon to their interior outiaee” . , : ‘ ee 


To meet the yearly increasing demand of UPWARDS OF THIRTY SEASONS and to carry out the late improvements in the manufacture, the Premises have been 
re-erected and much enlarged, and Engineers may rely WITH CONFIDRNCE on their orders being completed with a greater regard to despatch than by any other Houze, 


THE WORKS ARE WELL SITUATED 
LONDON, LIVERPOCL, 
For EXPORT from the Ports of HULL, MIDDLESBRO’, 
: HARTLEPOOL, and STOCKTON. 
FIRE-BRICKS, LUMPS, GUARDS, TILES, AND CLAY OF THE SAME QUALITY. 














M. PF. NEWTON, London Agent, No. 4, Wharf, King’s Cross Goods Station. 
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CROLL, RAITT, AND CO, 


Manufacturers of Croll’s Patent Improved 


DRY GAS-MET ER, 


'|Are prepared to supply their Meters duly stamped, under the authority of the Sale of Gas 
Act, 22nd and 28rd Vic., Cap. 66. 


Frees for Stamping charged on Invoice. 


FACTORY: 
CANAL BRIDGE, KINGSLAND ROAD, LONDON, N.E. 


ALEXANDER WRIGHT, | 


55 and 554, MILLBANK STREET, WESTMINSTER, &. W., 
MANUFACTURER OF 

CONSUMERS’ COMPENSATING & NON-COMPENSATING WET GAS-METERS, 

Of the best material and workmanship, carefully adjusted to meet the requirements of the SALES OF GAS ACT. 
STATION-METERS & GOVERNORS, 
WRIGHT'S REGISTERING PRESSURE-GAUGE, EXHAUSTER REGISTER, & REGULATOR; 
STANDARD TEST GASHOLDERS; 
Consumers’ Governors; Inspectors’ Pocket, King’s, and all other kinds of Pressure-Gauges; Thermometers 
for Condensers, Pressure Registers, &c., &c. 


EXPERIMENTAL TESTING APPARATUS, 
Employed by the best experimenters in this country and on the continent, and by the Gas Testers in the London districts. 


PHOTOMETERS, SPECIFIC GRAVITY APPARATUS, BI-SULPHURET OF CARBON TEST, THOMPSON’S BROMINE 
AND HEATING POWER OF FUEL TESTS, IMPROVED ALKALIMETER, EXPERIMENTAL METERS 
ANT GOVERNORS, MINUTE CLOCKS, &c., &c. 


“* Analysis of Gas for Practical Men,” by A. Wricut, M. Inst. C.E., post-free for 13 Stamps. Paicz-Lists on APPLICATION. 


JAMES MEACOCK, 


oe TENT DRY AND WET GAS-METER M ANUFACTURER, 
7, SNOW HILL, AND 16, WEST STREET, LONDON. 
ESTABLISHED 1836. 
J. M. invites attention to his Improvements in EXPERIMENTAL WET GAS-METERS, by 
which he renders impossible any Leakage from the Stuffing-Box. 
These METERS are GUARANTEED to meet all the Requirements of the SALE OF GAS ACT 











GOVERNORS, STATION-METERS, PHOTOMETERS, 


EXPERIMENTAL TESTING GASHOLDERS, HIGH-PRESSURE GAUGES, 
AND ALL APPARATUS IN USE AT THE GAS MANUFACTORY. 


D. HULETT and CO., 55 and 56, HIGH HOLBORN, LONDON, 


PATENTEES and MANUFACTURERS of the ONLY GOOD MERCURIAL GAS REGULATOR, 
invite the attention of Gas Companies and the Trade generally to their Improved GAS-METERS, which they warrant equal to 
any in Quality, Workmanship, and Simplicity of Construction, and the only Meters from which Gas cannot be obtained without 
being duly registered. MANUFACTURERS OF 

GAS CHANDELIERS, GLASS LUSTRES, HALL LANTERNS, VESTIBULES, BRACKETS, PENDANTS ; 

DOUBLE CONE, ALBERT, SHADOWLESS, & EVERY DESCRIPTION OF BURNER, UNION JETS, BATSWINGS, ETC.; 
IMPROVED FULL-WAY CARTER’S VALVES (much approved of); 
GAS-STOVES, and every article connected with Gas Apparatus. 

CAST & WROUGHT-IRON PIPE BLACK & GALVANIZED. COPPER. TIN, BRASS, & COMPOSITION TUBING. 
D HULETT’S IMPROVED SERVICE CLEANSER 
for clearing out Mains, Services, and Interior Fittings—60s. net. 

Boyle’s Patent Silvered Glass Combination Reflectors and Outside Lanterns. 

Sole Manufacturers of Church and Mann’s Photometer. 

Large Pattern Books, with every description of Gas-Fittings, Chandeliers, &c., with complete Book of Prices; 12s. 






























aenthies Printed by Wittram Bovouton Krno (at the office of Joseph Clayton, 17, Bouverie Street, Fleet sont and published by him at No- 11 Belt Court, 
Fleet Street, in the City of London. —Tuesday, April 8 1862. 


























